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Office  of  the  Public  Water  Board,  ) 
January  i,  1895.  3 

To  the  Honorable  Mayor  and  City  Council  of  the  City  of 
Lynn  : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-third  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

WATER    SUPPLY. 

The  question  of  a  water  supply  for  the  City  of  Lynn  assumes 
unusual  importance  from  the  fact  that  a  metropolitan  system  of 
water  supply  is  being  considered  by  the  State  Board  of  Health 
under  the  provisions  of  the  following  act,  relative  to  procuring 
a  water  supply  for  the  city  of  Boston  and  its  suburbs. 

[Act  op  1893.     Chapter  459.] 
Be  it  enacted  as  follows : 

Section  i.  The  State  Board  of  Health  is  hereby  authorized  and  direct- 
ed to  investigate,  consider  and  report  upon  the  question  of  a  water  supply 
for  the  city  of  Boston  and  its  suburbs  within  a  radius  often  miles  from 
the  State  House,  and  for  such  other  cities  and  towns  as  in  its  opinion 
should  be  included  in  connection  therewith. 

Sect.  2.  The  said  board  shall  forthwith  proceed  to  investigate  and 
consider  this  subject,  including  all  questions  relating  to  the  quantity  of 
water  to  be  obtained  from  available  sources,  its  quality,  the  best  methods 
of  protecting  the  purity  of  the  water,  the  construction,  operation  and 
maintenance  of  works  for  storing,  conveying  or  purifying  the  water,  the 
cost  of  the  same,  the  damages  to  property,  and  all  other  matters  pertaining 
to  the  subject. 
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Sect.  3.  The  said  board  shall  have  power  to  employ  such  engineer- 
ing and  other  assistance,  and  to  incur  such  expenses  as  may  be  necessary 
for  carrying  out  the  provisions  of  this  act. 

Sect.  4.  The  said  board  shall  report  fully,  with  plans  and  estimates 
to  the  Legislature  on,  or  before,  the  first  Wednesday  in  January,  in  the 
year  eighteen  hundred  and  ninety-live,  and  shall  append  to  its  report, 
drafts  of  bills  intended  to  accomplish  the  recommendations  of  the  board. 

Sect.  5.  The  total  amount  of  money  which  shall  be  expended  out  of 
the  treasury  of  the  Commonwealth,  in  carrying  out  the  provisions  of  this 
act,  shall  not  exceed  $40,000. 

The  Commonwealth  shall  be  re-imbursed  for  the  amount  expended  by 
the  cities  and  towns  which  are  to  receive  the  benefit  of  the  system  recom- 
mended in  the  report,  in  proportion  to  the  population  of  each. 

Sect.  6.  Before  incurring  any  expense,  the  board  shall  from  time  to 
time  estimate  the  amouats  required,  and  shall  submit  the  same  to  the 
Governor  and  Council  for  their  approval,  and  no  expense  shall  be  incurred 
beyond  the  amount  so  estimated  and  approved. 

Sect.  7.     This  act  shall  take  effect  upon  its  passage. 


To  enable  our  citizens  to  more  fully  understand  our  situation, 
and  the  possibilities  in  the  future,  we  will  present  a  brief  de- 
scription of  our  present  supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870. 

The  first  source  of  supply  was  Breed's  pond,  which,  when 
full,  has  twenty-two  feet  of  water  at  the  dam.  It  contains  58.45 
acres  of  water  surface,  a  total  storage  capacity  of  262,563,340 
gallons.  A  water-shed,  including  pond  surface  of  .93  square 
miles. 

In  1873,  Birch  pond  was  added  by  constructing  a  dam  across 
the  valley  of  Beaver  brook,  supplied  by  a  water-shed  of  .66 
square  miles. 

On  June  23,  18S3,  the  city  was  authorized  to  take  the  waters 
of  Hawkes  and  Penney  brooks,  tributaries  of  Saugus  river,  and 
whenever  the  flow  of  water  in  the  river  should  exceed  15,000,000 
gallons  per  day,  the  excess  over  said  15,000,000  may  be  diverted 
for  the  use  of  the  city. 

In  the  fall  of  1883,  work  was  commenced  by  constructing  a 
canal  and  tunnel  between  Saugus  river,  at  Howlett's  mill,  and 
Birch  pond,  connecting  Hawkes  and  Penney  brooks,  separately, 
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to  the  main  canal >  and  laying  a  pipe  through  the  bottom  of  Birch 
pond.     This  work  reached  completion  the  following  year. 

In  1884,  Birch  pond  dam  was  raised  nine  feet  to  its  present 
height,  giving  21.50  depth  of  water  at  dam,  and  a  pond  surface  of 
82  acres,  with  a  drainage  area,  including  the  pond  of  .66  square 
miles,  a  total  storage  capacity  of  381,062,901  gallons.  During 
the  year,  the  pipe  lines  leading  from  Breed's  and  Birch  ponds  to 
the  pumping  station,  were  connected. 

In  1886,  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  pond  over  the  canal,  equipped  with  a  steam  engine  and 
boiler  of  sixty-horse  power,  a  Webber  15"  centrifugal  pump 
capable  of  pumping  12,000,000  gallons  of  water  daily,  from  the 
canal  into  the  pond.  This  became  necessary  in  order  to  fill  Birch 
and  Breed's  ponds  when  they  were  unable  to  fill  from  their  own 
water- shed. 

On  the  1 2th  of  June,  1888,  an  order  was  passed  by  the  City 
Council,  instructing  the  Water  Board  to  construct  a  dam  on  either 
Ilawkes  brook  or  Penney  brook. 

The  board  decided  to  construct  a  dam  on  Penney  brook,  and 
thought  it  advisable  to  construct  a  second  dam  across  an 
arm  of  Walden  pond,  to  give  increased  depth  to  the  upper  end. 
This  pond  was  called  Glen  Lewis ;  both  dams  were  erected  in 
1889. 

Walden  pond  when  full  has  seventeen  feet  of  water  at  dam,  a 
surface  of  128  acres,  and  a  water-shed  including  pond  surface  of 
1. 31  square  miles,  a  storage  capacity  of  403,163,826  gallons. 

Glen  Lewis  pond  has  a  depth  of  seventeen  feet,  with  a  pond 
surface  of  36  acres,  a  water-shed  including  pond  surface  of  .36 
square  miles,  and  a  storage  capacity  of  120,475,126  gallons. 

The  water-shed  of  these  ponds,  together  with  the  water-shed 
of  Hawkes  brook,  1.92  square  miles,  make  a  total  of  5.18 
square  miles,  with  a  reservoir  capacity  of  1,167,265,193  gallons. 

By  an  act  of  Legislature  passed  May  27,  1893,  authority  was 
given  to  the  city  of  Lynn  to  take  Saugus  river  and  its  tributaries 
(except  Lake  Quannapowittand  Crystal  lake  in  Wakefield)  as  an 
additional  water  supply.  This  addition  comprises  a  water-shed 
of  22.91  square  miles,  with  a  storage  reservoir  of  1,167,265,193 
gallons  capacity  and  represents  our  present  water  supply. 
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To  show  the  character  of  the  water  in  our  supply,  we  present  the 
following  tables,  compiled  by  the  State  Board  of  Health  to  show 
the  relative  purity  of  the  different  water  supplies  as  shown  by  the 
yearly  average  number  of  deaths  occurring  from  typhoid  fever. 
Also  a  table  giving  the  total  number  of  organisms  found  in  the 
water,  which  contribute  a  disagreeable  taste  and  odor. 

The  following  table  is  taken  from  the  report  of  the  State  Board 
of  Healtfi,  for  the  year  ending  Sept.  30,  1890,  page  23,  which 
gives  the  number  of  deaths  from  typhoid  fever  in  the  twenty-eight 
cities  of  Massachusetts  for  a  period  of  nineteen  years  (1871- 
1889),  together  with  the  average  annual  mortality  ratio  per  10,000 
of  the  living  population  from  the  same  cause. 

Holyoke,  11.32;  Lawrence,  8.42;  Chicopee,  S.25;  Spring- 
field, 7.74;  Lowell,  7.53;  Fall  River,  7.21;  Pittsfield,  5.95; 
New  Bedford,  5.36;  Taunton,  5.34;  Haverhill,  5.30;  Brockton, 
5.30;  Boston,  5.02;  Salem,  4.99;  Northampton,  4.93;  Marl- 
borough, 4.88 ;  Quincy,  4.S8  ;  Lynn,  4.68  ;tWorcester,  4.58  ;  Mai- 
den, 4.55  ;  Chelsea,  4.49;  Fitchburg,  4.02;  Somerville,  3.95; 
Gloucester,  3.95;  Cambridge,  3.79;  Newburyport,  3.62;  New- 
ton,  3.56;   Woburn,   3.37;   Waltham,    2.43;   an   average  ratio 

of5-43- 

By  this  comparison  we  find  that  Lynn  has  a   less  death   rate 

than  that  of  sixteen,  and  greater  than  eleven  cities. 

From  the  same  report,  page  532,  we  find  the  following 
death  rate  from  typhoid  fever,  per  10,000,  for  the  four  years 
1SS6-18S9. 

Lawrence,  10.30;  Lowell,  9.55;  Fall  River,  6.40;  Holyoke, 
6.13;  Chicopee,  6.06;  Haverhill,  4.98;  Boston,  4.05;  Cam- 
bridge, 3.80;  Worcester,  3.1 1;  Lynn,  2.24;  an  average  ratio 
of  4.59. 

The  death  rate  in  Lynn  is  the  least  of  any,  and  less  than  one- 
half  of  the  average. 

From  1889  to  1893  the  death  rate  of  the  city  of  Lynn  from 
typhoid  fever,  per  10,000,  has  been  1.73. 

For  the  past  year,  during  which  time  we  have  been  using  the 
waters  of  Saugus  river,  the  new  supply,  the  death  rate  has  been 
1.38  per  10,000. 

The  low  death  rate  shown  from   1886  to  1889  of  2.24,  from 
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1889  to  1893  of  1.73,  and  for  1894  of  1.38,  per  10,000,  proves 
that  Lynn  has  nothing  to  fear  from  its  water  supply  In  this 
direction. 

While  it  is  not  assumed  that  the  periodical  vegetable  growths 
occurring  in  all  surface  water  reservoirs  are  dangerous  to  health, 
the  presence  of  large  numbers  of  these  organisms  render  the 
water  disagreeable  both  in  taste  and  odor. 

A  comparative  test  of  the  purity  of  our  own  water  supply  in 
this  respect  can  be  made  from  the  latest  monthly  microscopial 
examinations  published  by  the  State  Board  of  Health  for  the 
year  ending  Sept.  30,  1893,  of  cities  in  the  state  taking  their 
water  from  surface  water  supplies.  In  presenting  this  table,  all 
figures  are  based  on  twelve  examinations,  where  less  were  taken 
the  number  is  given  and  the  comparison  is  made  proportionally. 

In  cases  as  in,  Boston,  Cambridge  and  Lynn,  where  examina- 
tions were  made  from  reservoirs  in  which  the  water  flows  through 
reservoirs  lower  down,  the  lower  reservoir  is  given. 

Table  showing  the  total  organisms,  per  cubic  centimeter,  as 
determined  by  the  microscopical  examinations  of  the  water  sup- 
plies by  the  State  Board  of  Health  in  1893. 


Boston 

Quincy 

Woburn 

Brockton 

Salem,  six  examinations  . 
Beverly,  six  examinations 
Cambridge  .... 

Springfield,  eight  examinations 

Fitchburg 

Worcester 

Boston 

Maiden 

Medford 

Melrose 

Boston 

Lynn 

Lynn 

Holyoke,  six  examinations 
New  Bedford,  eight  examinations 
Lynn 


Mystic  lake 

Reservoir  . 

Horn  pond 

Reservoir  . 

Wenham  lake 

Wenham  lake 

Fresh  pond 

Ludlow  reservoir 

Scott's  reservoir 

Tatnuck  brook  reservoir 

Reservoir  No.  3 

Spot  pond 

Spot  pond 

Spot  pond 

Lake  Cochituate 

Birch  pond 

Walden  pond    . 

Wright  and  Ashley  ponds 

Little  Quittacas  pond 

Breed's  pond     . 


3M2i 
19.952 
i7'37o 
13,818 

i3.7'4 
i3>7>4 
13,600 

",735 
11,848 

9»484 
7.366 
6,961 
6,961 
6,961 
6.855 
5.729 
5.213 
4.76o 

4.463 
3.033 
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Worcester Lynde  brook  reservoir     .  2,815 

Boston        .         .  .         .        Reservoir  No.  2        .         .  2,541 

Marlborough      ....         Lake  Williams  .         .  1,002 

By  these  tables  we  find  the  water  of  Birch  pond  better  than 
that  of  fifteen,  and  poorer  than  seven.  Walden  pond  better 
than  sixteen  and  poorer  than  six ;  Breed's  pond  better  than  nine- 
teen and  poorer  than  three,  and  that  the  average  in  the  Lynn 
reservoirs  is  less  than  one-half  the  number  contained  in  the  gen- 
eral average  in  all  the  reservoirs  given  in  the  table. 

DURATION  OF   SUPPLY. 

Until  1894,  a  water-shed  of  5.18  square  miles  has  supplied  all 
water  needed.  In  1894,  water  was  firs*  taken  from  Saugus  river ; 
this  water-shed  comprises  an  addition  of  17.73  square  miles,  mak- 
ing a  total  of  22.91  square  miles,  or  more  than  four  times  our 
former  area. 

This  area  (of  13.68  square  miles)  contains  less  population  to 
the  square  mile  than  that  included  in  the  water-shed  of  the  pro- 
posed metropolitan  supply,  about  five  square  miles  of  which  is 
covered  by  the  public  park,  and  land  purchased  by  the  water 
department  to  protect  the  water-shed,  together  with  rights  of 
flowage  owned  by  the  city  of  Lynn,  thereby  precluding  all  pos- 
sibility of  any  encroachments  by  population.  In  the  water-shed 
of  17.73  scluare  miles,  added  in  1893,  8.50  square  miles,  has  less 
population  per  square  mile  than  that  of  the  proposed  metropoli- 
tan supply,  and  will  not  be  contaminated  with  sewerage  from 
any  city  or  town. 

It  can  be  provided  with  storage  reservoirs  sufficient  to  utilize 
the  entire  rainfall,  as  it  becomes  necessary  to  meet  the  increased 
consumption,  principally  secured  by  raising  the  dams  of  our 
present  reservoirs.  No  reason  exists  why  this  supply  should  not 
increase  in  purity  in  the  future,  as  the  reservoir  attains  greater  age. 

To  compare  the  length  of  time  this  addition  will  supply  Lynn 
and  Saugus  with  the  length  of  time  the  metropolitan  source  will 
supply  the  metropolitan  district,  we  will  use  the  estimated  popu- 
lation given  by  the  State  Board  of  Health  for  1895. 

Lynn  and  Saugus,  65,784;  metropolitan  district,  984,301,  or 
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14.95  **mes  greater.  Addition  drainage  area  of  Lynn  and  Sau- 
gus, 8.50  square  miles;  metropolitan  district,  118  square  miles, 
or  13.88  times  greater.  These  figures  show  that  this  additional 
supply  will  supply  Lynn  and  Saugus  for  a  greater  length  of 
time  than  the  metropolitan  system  would  supply  the  metropoli- 
tan district. 

When  the  limit  of  this  supply  is  reached  there  still  remains 
9.23  square  miles  of  our  present  supply,  and  a  large  water-shed 
of  the  Ipswich  river  that  can  be  diverted  into  the  Saugus  river 
valley.  The  Ipswich  river  area  has  a  less  population  to  the 
square  mile  than  the  Nashua  river,  and  since  1865  has  shown  a 
decrease  instead  of  an  increase. 

No  towns  in  its  area  are  provided  with  sewers,  and  the  water 
is  certainly  as  pure  as  that  of  the  water-shed  below,  which  is  the 
source  of  supply  for  Salem,  Beverly,  Danvers  and  Middleton. 

From  this  comparison  of  the  various  water  supplies  of  the 
state,  furnished  from  reports  of  the  State  Board  of  Health,  the 
citizens  of  Lynn  are  to  be  congratulated  on  the  excellent  char- 
acter of  their  present  water  supply,  and  on  the  favorable  oppor- 
tunity that  exists  to  secure  a  future  supply  from  the  drainage 
area  that  adjoins  our  present  area,  and  of  sufficient  elevation  to 
flow  by  gravity  into  the  present  supply. 

HAWKES    POND. 

The  following  order  was  passed  by  the  City  Council : 

In  Board  of  Mayor  and  Aldermen,  1 
December  4,  1894.         J 
Ordered:    That  the  Water  Board  be  and  hereby  is  authorized  to  build 
a  storage  basin  in  Hawkes  brook  valley,  at  a  cost  not  exceeding  $125,000.00 
and  that  the  same  be  charged  to  the  account  of  water  construction. 

Work  has  not  yet  been  commenced  on  its  construction. 

The  pond  as  contemplated  will  cover  seventy  acres,  having 
twenty-five  feet  of  water  at  the  dam,  and  will  contain  287,000,000 
gallons ;  upon  its  completion,  the  waters  of  Saugus  river  can  be 
diverted  from  a  point  above  the  railroad  at  Montrose,  by  means 
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of  a  conduit  into  Hawkes  pond,  then  from  Hawkes  pond  by  a 
conduit  to  Walden  pond,  thus  making  the  proportion  of  the 
various  drainage  areas  to  the  ponds  much  more  equal. 

WALDEN    POND. 

In  June,  thevwater  of  Walden  pond  was  drawn  off  to  give  an 
opportunity  to  remove  the  soil  from  the  bed  of  the  pond  in  the 
vicinity  of  the  dam.  About  eleven  acres  were  cleaned ;  a  por- 
tion of  this  area  had  a  peaty  deposit  of  great  depth,  and  very 
yielding  in  character.  The  experiment  of  covering  this  area 
with  sand  and  gravel  was  tried,  the  expense  being  slight  com- 
pared with  that  of  removing  the  entire  deposit,  and  will  proba- 
bly be  as  effectual  in  checking  the  growth  of  the  algae. 

An  arm  of  the  pond  containing  about  12.80  acres,  being  cov- 
ered with  but  a  slight  deph  of  water,  was  cut  off  by  constructing 
a  dam  across  the  lower  end.  The  bed  of  the  pond  has  been 
burned  over,  and  is  exposed  to  alternate  freezing  and  thawing 
through  the  winter. 

HIGH   SERVICE. 

His  Honor  the  Mayor,  in  his  inaugural,  recommended  the 
erection  of  a  stand-pipe  for  a  better  water  service  for  the  High- 
lands. The  Water  Board  presume  that  some  action  will  be 
taken  on  his  recommendation  by  the  City  Council  during  the 
present  year. 

BIOLOGICAL. 

The  weekly  biological  examinations  of  the  water  in  all  of  our 
reservoirs  and  Saugus  river,  have  been  conducted,  as  before,  by 
Mr.  George  C.  Whipple,  the  biologist  in  charge  of  that  branch 
of  the  Boston  water  supply,  and  the  comparison  of  the  water 
thus  afforded  has  proved  of  material  assistance  in  securing  the 
best  water  in  the  different  reservoirs. 

STREET    MAINS. 

About  one  mile  (5,052  feet)  of  cement-lined  pipe  was  taken 
out  and  replaced  with  cast-iron.     During  the  year  ninety-nine 
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bursts  occurred,  a  decrease  of  twenty  from  the  previous  year. 
The  greater  portion  of  the  cement-lined  pipe,  in  the  business 
portion  of  the  city,  has  been  relaid,  covering  the  points  where 
the  greatest  liability  from  damage  to  property  by  water  exists. 

It  is  the  intention  of  the  board  to  replace  the  cement-lined  pipe 
with  cast-iron  only  where  the  cost  of  maintenance  approaches 
the  interest  on  the  cost  of  relaying  the  pipe. 

Mains  were  laid  in  all  streets  petitioned  for  where  the  abutters 
were  willing  to  guarantee  five  per  cent,  on  the  cost  of  laying  the 
pipes,  until  the  water  rates  equal  the  amount  required. 

WATER    SUPPLY   FOR    FIRE    PURPOSES. 

The  city  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.  The  water  is  delivered  from  the  dis- 
tributing reservoir,  on  Pine  hill,  by  three  mains,  30",  24"  and 
16",  respectively,  to  Walnut  street  at  the  pumping  station. 

From  the  pumping  station,  a  20"  main  extends  through  Wal- 
nut, Winter,  Cedar,  Mall  and  North  Common  streets,  City  Hall 
square,  Central  avenue  to  Andrew  street,  and  through  Liberty 
from  Central  avenue  to  Willow  street.  A  16"  main  from  the 
pumping  station  passes  through  Walnut,  North  Federal,  Marion, 
Centre,  Elm,  Summer  and  Andrew  streets,  connecting  at  that 
point  with  the  20"  main,  then  through  Central  avenue  and  Union 
to  Silsbee  street.  A  12  pipe  from  the  30  main  at  the  pump- 
ing station  is  laid  through  Walnut,  Kirtland,  Marion,  Federal 
and  North  Common  streets,  connecting  with  the  20  main  at 
Mall  street.  A  12"  main  from  the  reservoir  for  the  high  ser- 
vice, runs  down  the  reservoir  road  to  Linwood  street,  then 
through  Tapley,  Lovers'  Leap  avenue,  Forest,  Franklin  streets 
and  Western  avenue  to  Washington  street,  where  it  is  connected 
to  the  low  service  and  can  be  used  if  necessary.  In  the  busi- 
ness part  of  the  city,  1,000,000  gallons  per  hour  can  be  delivered 
if  necessary. 
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LAND    PURCHASED    IN    1 894. 
WALDEN   POND. 

H.  W.  Munroe,  3J4  acres $81  25 

J.  C.  Newhall,  20%  acres 512  50 

E.  &  A.  Mansfield*  4  acres 200  00 

I.  K.  Harris,  3  acres 85  50 

P.  A.  Chase,  7^  acres 189  25 

A.  A.  Hood,  4)6  acres 90  00 

Mary  A.  Proctor,  2  acres 45  00 

Mt.  Holyoke  College,  5%  acres         ....  105  00 

F.  W.  Mace,  3  acres 75  00 

$t.383  50 

breed's  pond. 

J.  W.  Ingalls 300  00 

E.  M.  Ingalls 400  00 

$2,083  5° 

Respectfully  submitted, 

W.    B.    LITTLEFIELD, 

President. 
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REPORT  OF  THE  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  January   1,   1895.  ) 

To  W.  B.  Littlefeld,  Esq.,  President  Public  Water  Board: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  Dec.  31,  1894. 

RECEIPTS. 

Fixture  rates $131,051  58 

Meter  rates 37»*43  25 

Additional  rates 3«255  33 

Miscellaneous 1,662  37 

Fines 1 19  20 

Total  revenue $173*231  73 

Extra  pipe,  etc 11*052  11 

Total  receipts  as  per  cash  book  .  $184,883  84 

COMPARATIVE    STATEMENT    OF    REVENUE. 

Amount  collected  during  the  year        .         .         .  $173*231  73 

Amount  outstanding,  fixture  rates        .  .       $6,17168 

Amount  outstanding,  meter  rates  .         .         .         1,18597 

Amount  outstanding  (not  due),  meter  rates        .       10,676  05 

18,033  70 

$191,265  43 
Deduct  amount  due  January  1,  1894  .  14,60993 

Revenue  for  year  1894 $176,655  50 

Revenue  for  year  1893  .  '  .  177*803  56 

Decrease         .  $1*148  06 
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STATEMENT  OF  NET  EARNINGS  FOR  1 894. 


Revenue 


$176,655  50 


EXPENSES. 
Interest $74,608  74 

Maintenance 47,449  30 

Rebate  to  Saugus 2,540  88 

Net  earnings 


124,607  92 
$52,047  58 


EXPENDITURES. 


MAINTENANCE. 

.         $9,409  72 

9»404  94 

8,967  77 

5.635  16 

4,893  05 

2,i37  76 

L755  57 

1,399  06 

Id) 

1,160  35 
595  60 
545  50 
412  51 
407  05 
387  91 
176  25 
115  85 
45  25 

Salaries  and  office  expenses 

Pumping  station  expenses 

Repairs  on  mains  . 

Repairs  on  services 

Walden  pond 

Meters    . 

Stable  and  workshop 

New  supply    . 

Pumping  expenses  (Birch  pond) 

Legal  expenses  (Green  case) 

Laboratory     . 

Engines  and  boilers 

Damages 

Engine  house 

Birch  pond     . 

Breed's  pond 

Reservoir 


CONSTRUCTION    EXPENSES. 

Mains,  hydrants  and  gates $8,092  02 

Services  and  courts 7,291   11 

New  supply 2,600  00 

Meters 2,433  88 

Walden  pond i»474  5° 

Breed's  pond 700  00 

Amount  received  for  extra  pipe,  etc.    . 

Net 


$47»449  30 


$22,591  51 
11,652  IX 

$10,939  40 
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STATEMENT 

SHOWING  COST  OF   WORKS   TO  JANUARY    I,    1895 

Mains,  hydrants  and  gates $822,811  08 

New  supply  and  land 3*7*390  75 

Services  and  courts 268,170  42 

Walden  and  Glen  Lewis  ponds 182,658  12 

Engines  and  boilers 140,327  29 

Reservoir  and  land 131,581  49 

Birch  pond  and  land 93*47 1  84 

Engine  house  and  land 57*562  39 

Breed's  pond  and  land 57* '35  28 

Pipe  conduits  and  land 45*293  98  , 

Force  mains  and  land 4f*546  J  3 

Meters 37, 129  43 

Highland  service 12>43i   17 

Tubular  wells 9»374  02 

Engineering 8,564  99 

Hawkes'  pond 2.306  52 

Work  shop  and  stable 2,056  97 

Total  cost $2,229,81 1  87 

Less  amount  received  for  pipe        .        .         .      $116,25444 
Less  amount  received  for  wood       .  4,267  68 

Less  amount  received  for  Deane  pump  .  2,000  00 

122,522   12 

Total  net  cost $2,107,289  75 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE   O.   MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn '0.835 

Number  of  services  in  Saugus 607 

Total 11*442 

Number  put  in  during  the  year  (Lynn)     ....          318 
Number  put  in  during  the  year  (Saugus)  ....            81 
Total 399 

Number  extended  during  the  year  (Lynn)         ...            35 
Number  extended  during  the  year  (Saugus)     ...              5 
Total 40 

Number  discontinued 68 

Number  not  in  use 101 

Turned  on  (new  services) 340 

Turned  on  (re-occupied) 329 

Turned  on  (rates  and  fines  paid) 10 

Shut  off  (for  vacancy) 432 

Shut  off  (for  non-payment) 18 
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STATEMENT 

SHOWING   THE   NUMBER   OF    BUILDINGS    TO    WHICH    WATER    IS    SUPPLIED, 

ALSO   THE   NUMBER    OP    FAMILIES,   VARIOUS    FIXTURES,    ETC, 

CONTAINED    IN    THE    SAME,     TOGETHER    WITH     THE 

NUMBER  OF  FIRE  HYDRANTS,  DEC.  31,   1894. 


LYNN. 

Dwellings 10,092 

Stores  and  shops i,oS4 

Factories 21a 

Offices 474 

Restaurants  and  saloons 60 

School-houses 45 

Churches 27 

Bakeries 32 

Laundries 20 

Engine-houses 9 

Families 15.358 

Boarding-houses 217 

Faucets 27,496 

Water-closets 11,406 

Bath  tubs 4,298 

Hand  hose           .......  1,936 

Urinals 216 

Heaters 672 

Stationary  engines     ......  149 

Motors 25 

Greenhouses 35 

Drinking  fountains 25 

Standpipes,  fire 15 

Standpipes  for  water  carts          ....  42 

Sewer  connections 17 

Automatic  sprinklers 78 

Hydrants 785 


SAUGUS. 

TOTAL. 

563 

tO,655 

20 

1,104 

2 

214 

II 

485 

60 

4 

49 

5 

32 

32 

20 

3 

12 

66> 

16,025 

3 

220 

i>o55 

28,551 

249 

11*655 

164 

4,462 

199 

3**35 

4 

220 

23 

695 

2 

"5i 

25 

2 

37 

25 

1 

16 

42 

17 

2 

80 

128 

9i3 

iS 
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STATEMENT 


SHOWING   THE   YEARLY   REVENUE  OF   THE   DEPARTMENT  SINCE   THE   FIRST 
INTRODUCTION   OF   WATER   INTO   THE   CITY   IN    1871. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


871,  to  January 

872,  to  January 

873,  to  January 

874,  to  January 

875,  to  January 

876,  to  January 
877 >  to  January 

878,  to  January 

879,  to  January 

880,  to  January 
S81,  to  January 

882,  to  January 

883,  to  January 

884,  to  January 

885,  to  January 

886,  to  January 

887,  to  January 

888,  to  January 

889,  to  January 

890,  to  January 

891,  to  January 

892,  to  January 

893,  to  January 

894,  to  January 


,  1872 
.1873 
>'874 
,1875 
,  1876 
.1877 
,1878 
,  1879 
,  1880 
,  1881 
,  1882 
,  1883 
,  1884 
,  1885 
,  1886 
,1887 
,  18S8 
,  1889 
,  1890 
,  1891 
.  1892 
.1893 
.  1894 
,1895 


$8,989  00 
27,568  16 
47,992  61 
53*545  61 
52,553  26 
60,867  12 
64,002  50 
67»57o  '4 
73*949  80 
79.<>35  12 
80,967  76 
94  4'9  52 
98.893  54 
114,903  86 
110,089  JI 
116,375  70 

'23,507  73 
i34»48o  27 
M'»865  53 
154*788  27 
'71*744  85 
188,979  88 
177*803  56 
'76,655  50 

$2,422,148  40 
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FUNDED    WATER    LOAN. 


When  Payable. 


Jan.     1 

1896 

Mar.  25 

,    1896 

Jan.     i, 
Jan.     1 

1899 

1900 

Apr.    1 

1900 

Jan.     1 

1901 

Mar.    1 

»9<>3 

May    1 

1904 

Jan".     1 

1905 

Apr.    1 

1905 

May    1 

»9<>5 

Dec.    1 

190.S 

Nov.    1 

19*3 

Nov.    i, 

1913      .    . 

Mar.  15 

1914 

Dec.    1 

1914 

Dec.    1 

I9'5 

Apr.     1 

1916 

Mav    1 

1916 

Sept.  1 

1916 

Oct     1 

1916 

Feb.    1 

1917 

June    1 

1917 

July     1 

.    1917 

Aug.    1 

1917 

Oct.     1 

1917 

Nov.    i, 

1917 

Apr.    1 

,    1918 

June    1 

1918 

July     1 

1918 

Apr.    i, 

1919 

July     I 

1919 

Jan.     i, 

1920 

Apr.    1, 

1920 

Apr.    1 

1921 

Oct.    i, 

1921 

Jan.     1 
July     1 

1922 

1922 

Apr.    1, 

1923 

Rate 

l»er  Cent. 

Amount 

6 

$50,000 

4 

100,000 

5 

50,000 

5 

50,000 

4 

IO,000 

5 

50000 

4 

8,000 

35 

7<3«> 

5 

200,000 

4 

150.000 

3* 

71,500 

34 

5.000 

4a 

20,000 

3* 

31.000 

4 

50,000 

4 

20,000 

3* 

6,000 

34 

2,000 

34 

24,50) 

4 

10.000 

4 

9,000 

34 

6.500 

34 

3^oo 

4 

7,500 

4 

5.000 

4 

2,000 

4 

6,500 

4 

15.000 

4 

10,000 

4 

50,000 

4 

100,000 

4 

1 10,000 

4        . 

35.000 

-»         ' 

150,000 

4 

50,000 

4 

25,000 

4 

50,000 

4 

25,000 

4 

40,000 

$1,615,300 
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REPORT    OF    THE    SUPERINTENDENT. 


To  William  B.  Littlcfteld,  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for  the  year  ending 
December  3 1 ,  1894. 

WATER    SUPPLY. 

On  January  1,  1894,  Breed's  pond  contained  47,947,812 
gallons  of  water,  Birch  pond  21,035,323  gallons,  Walden  pond 
374,977,162  gallons  and  Glen  Lewis  47,553,052  gallons,  a  total 
of  491,502,349  gallons,  equal  to  131  days'  supply. 

Early  in  the  year  water  was  pumped  into  Birch  Pond  from  the 
canal,  a  total  of  235,473,000  gallons  being  needed  to  fill  the 
pond. 

On  June  1,  Breed's  and  Birch  ponds  were  filled  to  their 
greatest  capacity.  In  all  of  the  ponds  we  had  1,004,750,355 
gallons  in  store  for  the  summer  months,  equal  to  249  days'  supply 
based  on  the  daily  consumption  for  1894. 

In  June  and  July  109,696,691  gallons  were  taken  from  the 
canal.  On  July  12,  the  use  of  water  from  the  canal  was  discon- 
tinued and  no  water  was  taken  from  that  source  until  November 
19.  The  entire  supply  for  this*  period  was  taken  from  Breed's 
and  Birch  ponds.  On  June  16,  we  commenced  to  draw  off  the 
water  from  Walden  pond  which  was  allowed  to  waste  into 
Saugus  river.  This  was  done  to  afford  an  opportunity  to  clean 
the  bed  of  the  pond.  A  part  of  the* pond,  immediately  above 
the  dam,  where  the  deposit  of  soil  was  very  deep,  was  covered 
with  sand  and  gravel ;  from  the  remaining  portion  all  organic 
matter  was  removed.  The  area  cleaned  covered  11.50  acres. 
An  arm  of  the  pond  at  the  upper  end  towards  Lynnfield  where 
the  depth  of  water  was  shallow  was  separated   from   the  lower 
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pond  by  a  dam  constructed  with  soil  removed  from  the  bed  of 
the  pond  immediately  below.  A  pipe  provided  with  a  gate  was 
laid  under  the  dam.  The  area  cut  off  from  the  pond  is  12.80 
acres.  In  January,  1895,  the  bed  of  the  pond  was  burned  over. 
Weekly  microscopical  examinations  have  been  made  of  the  top 
arid  bottom  water  in  all  of  our  reservoirs  and  Saugus  river.  The 
work  has  been  performed  principally  by  Miss  M.  W.  McFarlane 
under  the  direction  of  George  C.  Whipple,  the  biologist  engaged 
in  making  biological  examinations  for  the  City  of  Boston.  No 
organisms  liable  to  come  from  sewage,  or  any  injurious  to  health 
were  discovered.  The  knowledge  of  the  character  of  the  water 
thus  obtained  enables  us  to  use  the  best  water  obtainable  at  all 
times. 

CANAL. 

When  water  was  first  admitted  into  the  brick  conduit  near 
Howlett's  mill  it  was  found  that  some  portions  were  leaky. 
Having  a  large  amount  of  water  running  to  waste  no  attempt 
was  made  to  repair  the  leaks  until  the  water  was  drawn  off  in 
the  summer,  when  the  entire  conduit  was  examined  and  all 
leaks  stopped.  Two  bridges  across  the  canal  were  repaired  by 
new  planking.     The  canal  at  present  is  in  good  condition. 

PUMPING    STATION. 

The  roofs  and  gutters  of  the  building  have  been  thoroughly 
repaired  and  painted,  and  new  supports  made  for  the  iron  rail- 
ings on  the  engine  house  roof.  The  ventilator  on  the  boiler 
house  which  was  badly  rusted  has  been  repaired,  and  the  coving 
and  wood-work  on  the  outside  of  the  building  has  been  painted 
and  put  in  first-class  condition.  A  new  water-closet  has  been 
put  in,  and  a  cesspool  built  in  the  yard  to  receive  the  drainage. 
No  repairs  have  been  needed  in  the  Leavitt  engine,  which  is 
doing  its  work  in  its  usual  efficient  manner.  The  work  of  the 
Loretz  engine  has  been  very  satisfactory,  showing  an  increased 
duty  over  last  year.  The  old  return  tubular  boilers  have  now 
been  in  use  twenty-two  years  and  are  still  in  excellent  condition. 
The  wear  on  them  has  been  very  even,  and  they  show  no  pitting 
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or  undue  strains,  but  their  age  will  soon  oblige  us  to  reduce  the 
working  pressure,  when  we  shall  be  obliged  to  replace  them.  A 
Lamprey  furnace  mouth-protector  has  been  placed  in  the  furnace 
of  boiler  No.  2,  and  also  in  the  furnace  of  the  Moore  boiler. 
New  posts  have  been  fitted  to  the  gate  in  the  pump  well  on  the 
Breed's  pond  pipe. 

STREET    MAINS. 

During  the  year  5,052  feet  of  cement-lined  pipe  was  taken  up 
and  replaced  with  cast  iron  mains  in  the  following  streets :  Mt. 
Vernon,  Tudor,  Tremont,  Stewart,  Pleasant  from  Summer  to  Tre- 
mont,  Union  from  Silsbee  to  Chestnut.  A  total  of  ninety-nine 
bursts  in  the  cement-lined  pipes  came  in  the  year,  being  twenty 
less  than  in  1S93.  Nine  thousand  fifty-eight  feet  of  cast-iron 
pipe,  from  4"  to  10"  in  diameter,  have  been  laid  in  twenty-four 
streets.  Of  this  5,052  feet  replaced  cement-lined  pipe  previously 
laid.  One  thousand,  four  hundred  and  fifty-three  feet  of  smaller 
pipe  has  been  laid  in  courts  as  mains ;  6  gates  have  been  set  in 
connection  with  the  new  mains  ;  10  gates  were  set  in  place  of  old 
ones  where  pipe  was  changed  to  larger  sizes  in  relaying  the 
cement-lined  pipes;  10  leaks  in  gates  were  repaired;  36  main- 
gate  boxes  raised  where  streets  were  graded ;  59  new  main  gate 
boxes  put  in  place  of  old  ones. 

In  trenching  for  mains  667  feet  of  ledge  has  been  excavated ; 
31S  services  have  been  put  in,  aggregating  14,885  feet  in 
length ;  35  services  have  been  extended,  of  a  total  length  of 
1 ,470  feet ;  68  have  been  discontinued ;  20  services  renewed ; 
167  were  changed  from  the  old  pipe  to  the  new;  959  cor- 
porations have  been  drilled  out;  96  lead  pieces  put  in  place  of 
old  ones ;  301  new  iron  stop  boxes  to  replace  old  wooden  ones ; 
154  leaks  in  service  pipes  were  repaired  ;  50  service  boxes  were 
cleaned  out  and  reset ;  5  service  boxes  changed  for  curbstones ; 
113  service  boxes  raised  where  streets  were  graded;  18  services 
were  lowered ;  32  services  were  thawed  out ;  83  new  stop-and- 
wastes  were  put  in  to  replace  old  ones;  14  private  hydrants 
were   repaired;     231    new  meters   were    set;     145   meters   were 
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taken  off,  tested  and  repaired;   10  meters  were  taken  out;  5  out- 
side meter  boxes  put  in  ;  7  drinking  fountains  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

JOHN  C.  HASKELL, 

Superintendent '. 
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TABLE  I. 

SHOWING     THE     CONSUMPTION     OP     WATER     FOR     THE     YEAR     ENDING 
DECEMBER   31,    1 894. 


Gallons. 


Gallons. 


ba 


Gallons. 


e 


Gallons. 


•5  . 

u  e 
£2 


Galls. 


26 


Galls. 


January .  . 
February  . 
March.  . 
April  .  . 
May..  . 
June    .  . 
July  .  .  . 
August  . 
September 
October  . 
November 
December 


Totals  and  averages . 


"4^73.076 
108,636,460 
117,004,958 

«>».»35»7°* 
116,499,913 
I2S,S6S,740 
»5'  .397.076 
134.359.973 
130,874,061 
123,768,047 
110,574,561 
"8,333,195 


1,467,425,763 


3,708,809 
3379^74 
3.774.353 
3.737.857 
3,75S,o62 
4,295,624 
4.$S3,777 
4.334.193 
4,362,469 
3,923,518 
3.685,819 
33t7»»35 


4.030,344 


175.04' 
i7'.o65 


20,205 
537.563 
588,153 


38,276 


i3i.3»6 


105,5*1 
36,496 


549.584 


439.951 
336,699 


5344 
559« 
54-39 
53  86 

54->5 
61.90 

70.37 
63.45 
63.86 

5653 
53-11 

5500 


5735 


5536 
57-93 
5634 
558o 
56. 10 
6412 
72.90 
64.70 
65.12 
58.55 
55-oa 
56.98 


59-90 
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TABLE  II. 

AMOUNT  OF  WATER    DRAWN    FROM   EACH    SOURCE   DURING   THE   YEAR    1894* 


MONTH. 

brkkd's. 

BIRCH. 

CANAL. 

Total.    ' 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

January.  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  • 
August .  . 
September 
October.  . 
November 
December . 


Total  . 


7,631,11a 
18,583,190 
10,318,330 

0,636,540 
3M37.53© 
49.937»767 

9.645.35° 

655.a«5 

76,425.030 

38,003,379 

46.975.775 

398,038,118 


39,636,300 
6,566,560 

83,387,480 
136,356,803 
124,368,585 

48,337i°7o 

4*.637.335 


46o,oSo,533 


116,463,165 
100.354.6S8 
101,331,110 
93.864.070 
86,638,860 
91,164,650 
18,533,041 


31,398,436 
70,731,870 

.    709,369.780 


116,463,16$ 
io7,S85,So< 
»»9»9o3.4o< 
103,1 83,30* 
135,901,60c 
iaS,S6S,74C 
i5o,757.*88 
135.903,151 
125,033,805 
134,753,10c 
i".939»54<» 
117.707.645 

1^468,288,430 


1   I 


^(U'u.) 


<  f  J 


55 
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TABLE  II. 

AMOUNT  OF  WATER    DRAWN    PROM   EACH    SOURCE   DURING   THE   YEAR    1 894. 


MONTH. 

breed's. 

BIRCH. 

CANAL. 

Total.    ' 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

January.  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  • 
August .  . 
September 
October.  . 
November 
December . 


Total  . 


7,631,11a 
18,582,190 
10,31  S,33o 

9,626,540 
3M37.S30 
49.937.767 

9.645.35° 

655.^15 

76,435.030 

38,003,379 

46,975.775 

298,038,118 


29,636,200 
6,566,560 

S3,aS7,4So 
126,356,802 
!*4,36S,585 

4S,337^>7o 

4*.637.83S 


460,080,532 


116,463,165 
100,354,688 
101,331,110 
93,864,970 
86,638,S6o 
91,164,650 
18,533,041 


31,398,426 
70,731.870 

•  709.369,780 


116,463,165 
107.SS5.S00 
119,903.400 
103,183,300 
1 35,901 ,600 
i2S,S6S,74o 
150.757.38S 
135.902,152 
135,023,800 
134.753.100 
m.939.540 
1 1 7.707.645 

i^68,2SS,43o 


uiagne  last 


J 

F:_ 

s 

/ 

J- 
h 

S 
O 

N. 
D 


7t 
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TABLE  III. 


SHOWING   THE   RAINFALL   AT  THE   PUMPING    STATION    FOR    1894. 


A 
a 

0 

X 

0 

ct 

Q 

« 

3 
C 

01 

•— » 

ct 
3 

i 

c4 

0. 

•< 

c 

3 

3 

3 
bo 

3 

< 

1 

E 
0. 

4) 

1 

V 

Si 

£ 

s» 
0 

6 
v 

V 
V 

•b.oi 

3 .   .... 

O.I5 
O.OI 

0.0a 

0.05 

0.20 

*<M5 

0.33 

O.IO 

0.04 

0.37 

o-4S 
*i.'67 

♦0.13 

.  .  . 

<M3 

0.03 
•0.58 
•0.48 

*O.OI 

o.aa 
0.39 
0.05 

i::::: 

O.06 

•0.04 

I::::: 

0.23 
o.aS 

o^S 

'o!j6 
0.1S 
1. Si 

•0.27 
0.33 
0.0S 

•0.23 

0.40 
0.42 

•oil 
*o.oa 

*o-37 
0.41 

0.01 

♦0.22 
•0.07 

O.OI 

0.1 1 
0.09 
0.03 

*o.oa 
0.36 
0.16 

033 
0.40 

•  •  • 

: ; ; 

*     *    * 

0.32 
0.03 

0.04 

0.03 

O.O* 

1.20 

0.12 

»3 

IS: : : : : 

0.1S 

II::::: 

0.1 1 

0.03 
0.13 
0.20 

0-02 
0.9a 
0.09 

014 
1.30 

0.0a 

.   .  . 

0.05 
0.03 

i-54 

•9 

O.OI 

0.10 

o^o 

O.68 

0.12 

*3 

*4 

0.36 

o.a6 

0.26 

°.3$ 
I.SO 

! ; : 

O.88 

0.53 
0.53 

; ! : 

'.  I .' 

'•43 

*O.I2 

0.17 

0.03 

2 . : : : : 

♦0.3a 

•b.oi 

•1.06 

1.24 
♦o.oa 

28 

39 

30 

'0.S8 
•0.30 

•   '  : 

O.OI 

0.16 

; : : 

O.38 
0.37 
O.48 

O.OI 

0.1a 

: ! ! 

O.OI 

"°-2 
0  26 

*o.io 

3.9S 

2.56 

Total  .  . 

3.S4 

3.74 

I. II 

3-33 

4-9* 

o-S9 

2.18 

5-79 

3-34 

4.25 

Total  for  the  year  36.62. 
•Snow. 


34 


PUBLIC    WATER    BOARD. 


TABLE  IV. 

SHOWING   THE   RAINFALL   AT  CITY   HALL   FOR    1894. 


Day  of  Month. 

rt 

e 

JO 

1 

2 

0. 
< 

S 

0 
3 

3 

to 

3 

E 

£ 

! 
5 

J* 
E 

1 

s 

1  . 

2  . 
3- 
4  • 
5- 
6. 

1: 

Q. 

10  . 

11  . 

12  . 

»3- 
14. 
•*• 
16. 

'7- 
iS. 
19. 
20. 

21  . 

22  . 
»3- 
*4- 
*5- 
26. 

37. 
28. 
29. 
3o. 
3»  • 

*• 

• 

* 

* 

• 

09 

'7 

29 
»3 

32 

»9 
10 

S5 
07 

* 

* 
* 

»3 

35 
35 

05 

48 
3* 

02 

09 
20 

; 

11 

03 

43 
»3 

03 
»4 

: 

40 

01 
5o 
>5 

'85 
»7 
11 

■09 
20 

1 

34 
27 
.07 

02 
^0 
05 
04 

>5 

57 

M 
21 
40 
37 

16 

27 
07 

•03 
.18 

•75 

•79 
•04 
•43 

.12 

1 

3» 
29 

18 
03 

04 
10 

1 

09 
47 

03 

»5 
'5 

.01 

•Vf 

•*5 
1.05 

I.OO 

>-33 

.22 
•»7 

5.00 

*1 

3* 
39 

as 

38 
04 

oS 
11 
07 

07 

•4< 

.3( 

•3; 

•3< 
.it 

I.O( 

> 

i 

> 
* 

Total  .  . 

3.21 

1-99 

.86 

2.6S 

4-43 

•50 

3.34 

*-95 

1 

SS 

3.7O 

3* 

J 

Total  rainfall,  39.83. 
*  Snow. 
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TABLE  VI. 

SHOWING   THE  LOCATION   OP   GATES   SET   IN    1894. 


STREET. 

LOCATION. 

Adams     .... 
Elvir  

On  line  south  side  Chestnut  street,  17.5  feet  west  of 

east  side. 
On  line  east  side  Eastern  avenue,  17  feet  east  of  west 

side. 
On  line  east  side  Howard  street. 

Estes 

Lander    .... 
Rock  avenue    .     . 
Tremont      .     .     . 

On  line  south  side  Chestnut  street,  17.6  feet  we6t  of 

east  side  Lander  street. 
On  line  north  side  of  E.  Hollingsworth  street,  17  feet 

west  of  east  side  Rock  avenue. 
On  line  south  side  Market  street,  11.6  feet  west  of  east 

6ide  Tremont  street. 

TABLE   VII. 


SHOWING   THE   LOCATION   OP   HYDRANTS   SET   IN    1894. 


STREET. 

LOCATION. 

Boston     .... 

Opposite  North  Bend  street. 

Grant      .     . 

Corner  of  Rockingham  street. 

Elvir  .     .     . 

445  feet  north  of  Eastern  avenue. 

Essex .     .     . 

Corner  Essex  avenue. 

Holyoke  .     . 

Opposite  Emergency  Hospital. 

Mt.  Vernon 

268  feet  north  of  Exchange  street. 

Sumner  .     . 

36  feet  east  of  Sumner  place. 

Tremont .     . 

315  feet  east  of  Pleasant  street. 

Union      .     . 

212  feet  north  of  Silsbee  street. 

Walnut    .     . 

Saugus  line. 
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TABLE  VIII. 


SHOWING    THE    LEAKS    IN    PIPES    AMD    HYDRANTS. 


MONTH. 

SIZE  OF 

MAINS. 

20  in. 

16  in. 

12  in. 

10  in. 

8  in. 

6  in. 

4  in. 

Hyd. 

I 

2 

2 

1 

3 
2 

10 

1 
3 
7 
9 

February 

March 

I 
I 

1 

1 

4 

2 

5 

2 
3 
7 
4 

April 

1 

2 

May 

July 

2 
3 

1 

September 

October 

1 

1 

13 

2 

December 

S 

1 

3 

a 

3« 

54 

»3 

3» 
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TABLE    IX. 

SHOWING  THE  KIND,  SIZE  AND  NUMBER  OP  WATER  METERS  IN  USE  IN  1894. 


KIND. 

y% 

% 

3/4 

1 

1V4 

1% 

2 

3 

4 

Total 

Thompson  "Bee" 

5* 
4S 
40 
4« 
7 

1S2 
67 
55 

49 
iS 

»4 
«7 
11 
11 
3 
3 

30 
42. 
»9 
5 
27 
»5 
6 
6 

264 
>73 
"5 
"  95 
7' 
61 

12 

2 

3 

1 

1 

Ball&Fitts 

Trident . 

3 

2 

7 

1 
2 
1 
4 

'3 
10 

2 

1 

»5 

30 

3 

2 

46 

1 

»5 
13 
6 

Weir 

1 

5 

1 

Nash 

4 

4 

2 

Frost . 

1 

1 

I 

1 

2 

'5S 

3 

32 

2 

Totals 

2 

214 

43« 

30 

16 

S90 

Total  gallons  metered,  195,716,250. 


PUBLIC    WATER    BOARD. 


39 


$ 


< 
pi 


M 

U 

> 


*  s 

w    § 
<    5 

N 


n 

2 

D 

M 

s 

H 
O 

z 

I 

s 


3 

.2 

1 

d 

*  a  «■  i 

1- 

•9     *t             »o    »o 

«5    co     oo      »n     8      q> 

•C                         »T      rf      _ 

CO 

**     "*     £     »s>    $    $    3    £     5     $•    5P    « 

GO 

H 

e. 
O 

s 

H 
O 

M 
J 

O 

■< 

M 
N 

5 

J3 
5 

d 
55 

o* 

'                                 o                                 o 

;   2   ?#§   »  a  5  *  b  ♦ 

- 

'      »n     w      Q\o      o      o*    O      **>     »n     *o     1      o 

J3 

o       »• 

(O      *     »       »*J     CO      CO       ~       -.      >o       - 

'      »a     ~      «      c*      ~      ~      *s>    >C     O      *- 

rO 

<5 

1 

Ov       •*> 

*> 

* 

d 

•     «     - 

•  «  «  « 

O 

fa 

*> 

CO 

d 

~      - 

•<      d      I      >n 

C 
« 

fa 

3>    5- 

d 

►»     « 

1     - 

a 

i 

fa 

6 

- 

- 

G 

i 

1 

8 

d 

d 

- 

*o 

'   - 

'     1     - 

G 

I 

.    2    « 

*■ 

o 

i 

d 

•*     « 

•   ~ 

*• 

8 
H 

§ 

x 

« 

:l 

'i 

3 

r  J 

♦= 

s 

■»    t- 

V 

•  i 

•  1 

ij 

.1 
.     1 

1 

• 

4o 


PUBLIC    WATER    BOARD. 


TABLE    XI. 

SHOWING   THE   AMOUNT   AND   SIZE   OF  CAST-IRON   PIPE  LAID   IN    1S94. 


WHEKE  LAID. 

10  in. 

Sin. 

6  in. 

4  in. 

«93 

166 

316 

68 
«7 

359 
486 

>3* 

317 

599 

♦36 
245 
4* 
191 

5> 

*9 

♦580 
♦196 

»94 
•62a 

*7ii 

Waterford  street 

100 
too 

Walnut  street 

553 

17a 

Totals  .........    •• •*... 

»»»35 

»*87 

4.083 

»»353 

*  Relaid. 
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TABLE  XII. 


SHOWING   THE   AMOUNT   AND   SIZE   OF  CBMBNT-LINBD   PIPE   LAID   IN    1 894. 


WHBRB  LAID. 


a  in. 


1%  in.         1%  in 


tin. 


Caldwell  crescent . 
Gerrish  place  .  .  . 
Essex  terrace .  .  . 
Hancock  street .  . 
Hamilton  street. . 
Ocean  place  .  .  . 
Ocean  avenue .  .  . 
Reservoir  road  .  . 
Richardson  court . 


290 


380 


Totals 


S7o 


160 


»4S 


100 
9* 


198 


633 


Total  cement-lined  pipe  laid  in  1S94 

Total  pipe  laid  in  1894 

Cement  pipe  taken  up  and  replaced  with  cast-iron  pipe 

Total  extension 

Previously  laid 

Private  pipe  in  Swampscott 

Pipe  in  Saugus - 

Total  supplied  by  the  works 
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SUnriARY    OF    STATISTICS. 

Report  of  1804. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1890, 

Lynn  and  Saugus, 

59.4oo 
Date  of  construction, 

1870  to  1872 


Owned  by, 
Source  of  supply, 

Mode  of  supply, 


City  of  Lynn. 

Four  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  10,000,000  daily  capacity, 
i.     Kind  of  coal  used, 

Pocahontas. 

2.  Cost  of  coal, 

$4.50,  $4.00,  $3.65  (2,000  lbs.)  delivered. 
Leavitt.  Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

454,400       1,426,800 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

200  900 
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Leavitt.  Loretz. 

5.  Total  consumed  for  the  year  (3) +(4), 

454,600  1,427,700 

6.  Total  pumpage  for  the  year,  in  gal- 

lons, 

363,138,230    1,105,150,200 

7.  Average  dynamic  head  against  which 

pump  works, 


8.     a.     Number  of  gallons  pumped  per 
pound  of  coal  (3)+(4)i 

b.     Number  of  gallons  raised  100  feet 
per  pound  of  coal  (3)+(4), 


160.53  159-82 

798.80  77470 

1,282.55  1,238.12 


9.  Duty,  in  foot  pounds  per  100  pounds 

of  coal,  no  deductions, 

Y*\\\y gallon*  pumped  (4)x8.34Xiooxdynamic  head  (5) 

J  total  coal  consumed 

106,966,048         103,176,674 

COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

viz.,  $9,249.22. 

10.  Per  million  gallons  raised  against  average  dy- 

namic head  (7)  into  reservoir, 

$0.29 

11.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

3.93  cents 

COST     OF     PUMPING,     FIGURED     ON     TOTAL    MAINTENANCE,  VIZ  : 

$124,607.92. 

12.  Per  million  gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$84.86 

13.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

52.91  xents 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer, 


69,400 
66,990 

1*467.425762 

i95t7I6,25o 

4,020,344 

60 


DISTRIBUTION. 


Wrought  iron  cement-lined  and  cast-iron 

From  2  to  20  inches  in  diameter 

4006  feet 

107  miles,  768  feet 


Kind  of  pipe  used, 

Size, 

Extended, 

Total  now  in  use, 

Total  now  in  use, 

Lynn,  Saugus,  Swampscott,  121  miles,  3,450  feet 
Number  of  leaks  for  the  year, 

99 
Hydrants  added, 

Hydrants  now  in  use, 

783 
Gates  added, 

6 
Gates  now  in  use, 

920 
Range  of  pressure  of  city  for  day  and  night, 

,  50  to  65  pounds 
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SERVICES. 

Kind  of  pipe  used, 

iron,  cement-lined  adamanta  and  galvanized  iron 
Size  of  pipe  used, 

}  to  10  inches  in  diameter 
Extended, 

16,305 

3*140 

318 

68 

-10,827 

87  miles,  3,067  feet 

81 

607 

3*932 

5  miles,  5,037  feet 

221 

890 


Discontinued, 

Number  of  .services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1894, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 
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ANNUAL   REPORT 


Office  of  the  Public  Water  Board,  ) 
January  i,  1896.  ) 

To  the  Honorable  Mayor  and  City  Council  of  the   City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-fourth  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

Water  Supply. 

At  a  time  when  efforts  are  being  made  to  include  the  city  of 
Lynn  in  a  metropolitan  district,  or  what  is  liable  to  become  a 
step  towards  being  included  in  a  greater  Boston,  and  believing 
that  it  is  not  to  the  advantage  of  Lynn  to  be  included  in  the  pro- 
posed county,  as  we  are  on  the  extreme  outside  edge  and  isolated 
from  Boston  by  miles  of  salt  marshes,  which  cannot  be  utilized 
even  for  residential  purposes  without  great  expense.  It  has  been 
already  shown  from  our  experience  with  the  Metropolitan  Park 
Commission,  that  the  benefits  to  be  received  are  slight  as  com- 
pared to  the  assessments  that  have  been  levied  upon  our  citizens 
to  pay  for  work  done  by  the  Commission.  Last  year  a  bill  was 
introduced  in  the  Legislature,  framed  by  the  State  Board  of 
Health,  in  which  Lynn  was  included  in  a  metropolitan  water- 
supply  district,  thereby  giving  an  opportunity  for  the  expression 
of  the  opinion  of  the  citizens  of  Lynn  in  this  direction,  which 
was  voiced  by  the  unanimous  passage  of  an  order  by  the  City 
Council  as  follows : 
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March  5,  1895. 
Ordered,  That  the  City  Solicitor  be  and  hereby  U  instructed  to  appear 
before  the  Committee  on  Metropolitan  Affairs  and  Water  Supply,  and 
oppose  the  taxing  the  city  of  Lynn  for  any  part  of  the  expense  of  taking 
the  Nashua  river. 


Through  the  efforts  of  our  senator  and  the  representatives  from 
this  district,  the  city  of  Lynn,  was  left  out  of  the  bill  as  adopted 
by  the  Legislature.  One  of  the  principal  arguments  used  in  the 
different  cities  and  towns  to  influence  public  opinion  and  senti- 
ment in  that  direction  is  the  great  desirability  of  the  proposed 
metropolitan  water  supply.  We  will  present  a  brief  description 
of  our  present  supply  and  the  possibilities  of  the  future. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870.  The  first  source  of  supply  was  Breed's  pond, 
which,  when  full,  has  twenty-two  feet  of  water  at  the  dam.  It 
contains  58.45  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,  including  pond  surface,  of 
.93  square  miles. 

In  1873,  Birch  pond  was  added  by  constructing  a  dam  across 
the  valley  of  Beaver  brook,  supplied  by  a  water-shed  of  .66 
square  miles. 

On  June  23,  1883,  the  city  was  authorized  to  take  the  waters 
of  Ilawkes  and  Penney  brooks,  tributaries  of  Saugus  river,  and 
whenever  the  flow  of  water  in  the  river  should  exceed  15,000,000 
gallons  per  day,  the  excess  over  said  15,000,000  gallons  may  be 
diverted  for  the  use  of  the  city.  In  the  fall  of  1883  work  was 
commenced  by  constructing  a  canal  and  tunnel  between  Saugus 
river  at  Howlctt's  mill  and  Birch  pond,  connecting  Hawkes  and 
Penney  brooks,  separately,  to  the  main  canal,  and  laying  a  pipe 
through  the  bottom  of  Birch  pond.  This  work  reached  comple- 
tion the  following  year. 

In  1884,  Birch  pond  dam  was  raised  nine  feet  to  its  present 
height,  giving  21.50  depth  of  water  at  dam,  and  a  pond  surface 
of  eighty-two  acres,  with  a  drainage  area,  including  the  pond,  of 
.66  square  miles,  a  total  storage  capacity  of  381, 062,90!  gallons. 
During  the  year  the  pipe  lines  leading  from  Breed's  and  Birch 
ponds  to  the  pumping  station  were  connected. 
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In  1886,  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  pond  over  the  canal,  equipped  with  a  steam  engine  and 
boiler  of  sixty-horse  power,  and  a  Webber  fifteen-inch  centrifugal 
pump  capable  of  pumping  12,000,000  gallons  of  water  daily 
from  the  canal  into  the  pond.  This  became,  necessary  in  order 
to  fill  Birch  and  Breed's  ponds  when  they  were  unable  to  fill 
from  their  own  water-shed. 

On  the  1 2th  of  June,  1888,  an  order  was  passed  by  the  City 
Council  instructing  the  Water  Board  to  construct  a  dam  on  either 
Hawkes  brook  or  Penney  brook.  The  board  decided  to  construct 
a  dam  on  Penney  brook  and  thought  it  advisable  to  construct  a 
second  dam  across  an  arm  of  Walden  pond  to  give  increased 
depth  to  the  upper  end.  The  pond  was  called  Glen  Lewis; 
both  dams  were  erected  in  1889.  Walden  pond,  when  full,  has 
seventeen  feet  of  water  at  dam,  a  pond  surface  of  128  acres  and 
a  water-shed,  including  pond  surface,  of  1.31  square  miles,  a 
storage  capacity  of  403,163,826  gallons. 

Glen  Lewis  pond  has  a  depth  of  seventeen  feet,  with  a  pond 
surface  of  thirty-six  acres,  a  water-shed,  including  pond  surface, 
of  .36  square  miles,  and  a  storage  capacity  of  120,475,126  gal- 
lons. 

The  water-shed  of  these  ponds,  together  with  the  water-shed 
of  Hawkes  brook,  1.92  square  miles,  make  a  total  of  5.18  square 
miles,  with  a  reservoir  capacity  of  1,167,265,193  gallons. 

By  an  Act  of  Legislature  passed  May  27,  1893,  authority  was 
given  to  the  city  of  Lynn  to  take  Saugus  river  and  its  tributaries 
(except  Lake  Quannapowitt  and  Crystal  Lake  in  Wakefield)  as 
an  additional  water  supply.  This  addition  comprises  a  water- 
shed of  22.91  square  miles,  with  a  storage  reservoir  of 
1,167,265,193  gallons  capacity  and  represents  our  present  water 
supply. 

In  pursuance  of  the  general  development  of  our  present  water 
supply  as  required  by  increased  consumption  the  following  order 
was  passed  by  the  City  Council : 

In  Board  of  Mayor  and  Aldermen, 'l 
December  4,  1894.  j 

Ordered^  That  the  Water  Board  be  and  hereby  is  authorized  to  build  a 
storage  basin  in  Hawkes  brook  valley,  at  a  cost  not  exceeding  $125,000, 
and  that  the  same  be  charged  to  the  account  of  Water  Construction. 
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Under  the  provisions  of  this  order  an  additional  reservoir  for 
the  storage  of  surplus  water  in  Hawkes  brook  valley  is  now  being 
added  to  our  supply,  by  constructing  a  dam  across  the  valley  of 
Hawkes  brook,  the  fourth  tributary  of  the  Saugus  river.  The 
pond,  when  full,  will  have  an  area  of  seventy-five  acres,  a  storage 
capacity  of  300,000,000  gallons. 

All  soil  above  the  level  at  which  water  can  waste  from  the 
pond  1s  being  removed.  The  work  of  construction  is  being 
carried  on  under  the  supervision  of  Lucian  A.  Taylor,  C.  E.,  of 
Worcester,  who  has  had  an  extensive  experience  both  as  an 
engineer  in  designing  and  as  a  contractor  in  executing  works  of 
this  description.  The  good  organization  of  the  men  employed 
and  practical  methods  of  handling  the  different  parts  of  the  work 
to  the  best  advantage  show  his  ability  in  this  direction,  and  the 
city  is  exceedingly  fortunate  in  having  secured  his  services. 

The  work  will* reach  completion  in  the  summer  of  1896. 
This  additional- reservoir  will  bring  our  total  storage  capacity  to 
1,467,265,193  gallons. 

Duration  of  Supply. 

Until  1894,  a  water-shed  of  5.18  square  miles  supplied  all 
water  needed.  In  1894  wa*er  was  first  taken  from  Saugus  river; 
this  water-shed  comprises  an  addition  of  17.73  square  miles, 
making  a  total  of  22.91  square  miles,  or  more  than  four  times 
our  former  area. 

In  the  water-shed  of  17.73  scluare  miles,  added  in  1893,  8.50 
square  miles  has  less  population  per  square  mile  than  that  of  the 
proposed  metropolitan  supply,  and  will  not  be  contaminated 
with  sewerage  from  any  city  or  town. 

It  can  be  provided  with  storage  reservoirs  sufficient  to  utilize 
the  entire  rainfall,  as  it  becomes  necessary  to  meet  the  increased 
consumption,  principally  secured  by  raising  the  dams  of  our 
present  reservoirs.  No  reason  exists  why  this  supply  should  not 
increase  in  purity  in  the  future  as  the  reservoir  attains  greater 
age.  To  compare  the  length  of  time  this  addition  will  supply 
Lynn  and  Saugus  with  the  length  of  time  the  metropolitan  source 
will  supply  the  metropolitan  district,  we  will  use  the  estimated 
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population  given  by  the  State  Board  of  Health  for  1895.  Lynn 
and  Saugus,  65,784;  metropolitan  district,  984,301,  or  14.95 
times  greater.  Additional  drainage  area  of  Lynn  and  Saugus, 
8.50  square  miles;  metropolitan  district,  118  square  miles,  or 
13.88  times  greater.  These  figures  show  that  this  additional 
supply  will  supply  Lynn  and  Saugus  fof  a  greater  length  of  time 
than  the  metropolitan  system  would  supply  the  metropolitan 
district. 

Purity  «f  the  Water. 

Taking  the  standard  adopted  by  the  State  Board  of  Health, 
viz. :  the  number  of  deaths  from  typhoid  fever  per  10,000  living 
population,  we  find  from  a  table  compiled  from  the  census  of 
1890,  showing  the  death  rate  from  typhoid  fever  in  cities  in  the 
United  States  with  over  50,000  inhabitants,  that  Lynn  has  the 
least  death  rate  of  any  but  one  of  the  fifty-four  cities,  and  equally 
as  good  as  that,  and  but  one-fourth  of  the  general  average. 

This  exceptional  low  death  rate  shows  that  we'have  nothing  to 
fear  from  the  impurity  of  our  water.  , 

Walden  Pond: 

From  the  first  year  of  its  use,  the  water  of  Walden  pond  has 
contained  various  algae  growths  in  the  summer  months,  in  such 
quantities  as  to  render  the  water  disagreeable  in  taste.  It  was 
expected  that  as  has  usually  been  the  case  in  newly  constructed 
reservoirs,  these  periodical  growths  would  in  a  iew  years  dis- 
appear. No  diminution  in  their  numbers  was  found  as  late  as 
the  summer  of  1894,  at  which  time  it  became  evident  that  to 
secure  good  potable  water  from  this  source  these  growths  of 
organisms  must  be  destroyed.  In  June  the  water  of  Walden 
pond  was  drawn  off  to  give  an  opportunity  to  remove-  the  soil 
from  the  bed  of  the  pond.  About  eleven  acres  in  the  vicinity  of 
the  dam  were  cleaned.  A  portion  of  this  area  had  a  peaty 
deposit  of  great  depth  and  very  yielding  in  character.  The 
experiment  of  covering  this  area  with  sand  and  gravel  was  tried, 
the  expense  being  slight  compared  with  that  of  removing  the 
entire  deposit,  and  will  probably  be  as  effectual  in  checking  the 
algae.    An  arm  of  the  pond  containing  about  thirteen  acres,  being 
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covered  with  but  a  slight  depth  of  water,  was  cut  off  by  con- 
structing a  dam  across  the  lower  end. 

The  bed  of  the  pond  has  been  burned  over  and  was  exposed 
to  alternate  freezing  and  thawing  through  the  winter.  The 
success  attendant  upon  this  effort  is  evident,  as  in  1895  the  water 
remained  a  good,  potable  water,  remarkably  free  from  algae 
growths  until  July  10,  when  it  was  again  wasted,  to  permit 
further  work  in  cleaning  out  the  bed  of  the  pond.  The  water 
became  unfit  for  use  on  May  25,  1S93,  and  May  23,  1894.  In 
1895  the  soil  and  all  perishable  material  was  removed  from  about 
thirteen  acres,  at  an  expense  of  $6,063.66. 

It  is  intended  to  continue  this  work  until  the  entire  bed  of  the 
pond  is  improved. 

High  Service. 

The  following  order  was  passed  in  the  Board  of  Mayor  and 
Aldermen,  March  19,  1895  : 

Ordered,  That  the  Water  Board  are  hereby  instructed  to  construct  the 
necessary  works  required  to  furnish  additional  pressure  on  the  high 
service  water  supply  and  the  expense  of  said  works  to  be  charged  to 
account  of  Water  Construction. 

In  compliance  with  this  order  a  stand-pipe  fifty  feet  in 
diameter  and  thirty-five  feet  in  height,  containing  500,000 
gallons,  was  erected  by  £.  Hodge  &  Co.,  of  Boston.  The 
foundations  for  the  structure  were  built  by  James  £.  Manning, 
of  Lynn.  A  duplicate  pumping  plant  has  been  erected  by  A.  J. 
L.  Loretz,  of  Brooklyn,  in  the  pumping  station,  with  a  daily 
capacity  of  2,500,000  gallons  in  the  high,  or  3,000,000  gallons 
in  the  low  service  reservoir.  The  main  pipe  line  for  the  high 
service  runs  from  the  reservoir  through  the  Reservoir  road  to 
Linwood  street,  thence  across  private  land  to  Tapley  street, 
thence  through  Tapley,  Woodlawn  streets,  Lovers'  Leap  avenue, 
Forest,  North  Franklin,  Franklin  streets,  Western  avenue,  Bay 
View  avenue,  Hollingsworth  street  to  Rockaway  street. 

This  will  give  the  people  living  in  the  Highlands  a  much 
improved  supply. 
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Biological. 
The  biological  examinations  of  the  water  have  been  conducted 
by  Miss  M.  W.  McFarlane,  under  the  supervision  of  Mr.  George 
C.  Whipple.  Samples  are  taken  weekly  from  each  of  the  ponds 
and  the  distributing  reservoir.  By  these  examinations  the  fullest 
knowledge  of  the  quality  of  the  water  is  gained. 

Street  Mains. 

About  one  mile  of  cement-lined  pipe  has  been  taken  out  'and 
replaced  with  cast-iron. 

One  hundred  and  sixty-seven  bursts  occurred. 

It  is  the  intention  of  the  board  to  replace  the  cement-lined 
pipe  with  cast-iron  only  where  the  cost  of  maintenance  approaches 
the  interest  on  the  cost  of  relaying  the  pipe. 

Water  Supply  for  Fire  Purposes. 
The  city  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.  The  water  is  delivered  from  the 
distributing  reservoir  on  Pine  Hill  by  three  mains,  30-inch, 
24-inch,  and  16-inch  respectively,  to  Walnut  street  at  the  pump- 
ing station.  From  the  pumping  station  a  20-inch  main  extends 
through  Walnut,  Winter,  Cedar,  Mall  and  North  Common 
streets,  City  Hall  square,  Central  avenue  to  Andrew  street,  and 
through  Liberty  from  Central  avenue  to  Willow  street.  A 
16-inch  main  from  the  pumping  station  passes  through  Walnut, 
North  Federal,  Marion,  Centre,  Elm,  Summer  and  Andrew 
streets,  connecting  at  that  point  with  the  20-inch  main,  then 
through  Central  avenue  and  Union  street  to  Silsbee  street.  A 
12-inch  pipe  from  the  30-inch  main  at  the  pumping  station  is 
laid  through  Walnut,  Kirtland,  Marion,  Federal,  and  North 
Common  streets,  connecting  with  the  20-inch  main  at  Mall 
street.  A  12-inch  main  from  the  reservoir  for  the  high  service 
runs  down  the  Reservoir  road  to  Linwood  street,  thence  through 
Tapley  street,  Woodlawn  street,  Lover's  Leap  avenue,  Forest, 
North  Franklin,  Franklin  streets,  Western  avenue  to  Washington 
street,  where  it  is  connected  to  the  low  service  and  can  be  used 
if  necessary.  In  the  business  part  of  the  city,  1,000,000  gallons 
per  hour  can  be  delivered  if  necessary. 
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Land  Purchased  in  1895. 

M.C.Jackson u4  acres. 

S.  A.  Silver 4}  acres. 

A.  P.  Hiller 4   acres. 

Statement. 

FUNDED   DEBT. 

Funded  loan  Dec.  20,  1894 $1,615,30000 

Bonds  issued,  1895 165,000  00 

Total $1,780,300  00 

Bonds  matured 5,000  00 

Total  loan $i*775»3oo  00 

SINKING   FUNDS. 

Amount  on  hand  Dec.  20,  1894 $217,883  93 

Received  from  treasurer 48,815  74 

Income  on  investments 9t<>35  19 

$275*734  86 
Paid  on  matured  bonds 10,000  00 

Balance  in  hands  of  commissioners           ....  $265,73486 

Balance  in  hands  of  treasurer 73*54*  *4 

Total $339»376  00 

TREASURER'S   STATEMENT. 

Received  from  water  rates        ....        $182,281  63 
Received  from  premiums  on  bonds  9,125  00 

Received  from  accrued  interest  on  bonds  3»5*>i  09 

$194*968  27 

EXPENDITURES. 

Maintenance $53*093  39 

Interest 68,333  74 

$121,427  13 

Net  income $73»54*  *4 


Respectfully  submitted, 

W.  B.  LITTLEFIELD, 

President. 
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REPORT  OP  THE  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  January  i,   1896.  j 

To  Wm.  B.  Littlefield,  Esq.,  President: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  Dec.  31,  1895. 

receipts. 

Fixture  rates $130,616  93 

Meter  rates 44  >  306  80 

Additional  rates 3,665  42 

Miscellaneous  rates 5*257  77 

Fines 101  60 

Total  revenue $182,948  52 

Extra  pipe,  etc 4,126  12 


Total  receipts  as  per  cash  book     ....  $187,074  64 


COMPARATIVE   STATEMENT  OF   REVENUE. 

Amount  collected  during  the  year         .  $182,948  52 

Amount  outstanding,  fixture  rates        .        .  $7*  136  59 

Amount  outstanding,  meter  rates         .         .         .         2,248  21 
Amount  outstanding  (not  due),  meter  rates         .        11*373  26 


20,658  06 


$203,606  58 
Deduct  amount  due  January  1,  1895     *         •  18,03370 

Revenue  for  year  1895 $185,57288 

Revenue  for  year  1894 176,655  50 

Increase $8,917  38 
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STATEMENT   OF    NET    EARNINGS   FOR    1 895. 

Revenue $185,572  88 

EXPENSES. 

Interest «...  $68,333  74 

Maintenance 5'»i47  43 

Rebate  to  Saugus 3*848  93 

122,330  10 

Net  earnings $63,247  78 

EXPENDITURES. 
MAINTENANCE. 

Pumping  station  expenses $9>494  07 

Salaries  and  office  expenses 8,892  96 

Repairs  on  mains 7*648  44 

Repairs  on  services 6,819  04 

Walden  pond 6,063  66 

Meters 5,469  78 

Stable  and  shop 2,763  79 

Pumping  expenses  (Birch  pond)  .                 .         .  1,16930 

New  supply 740  82 

Legal  expenses 565  80 

Damages        .                 546  86 

Engines  and  boilers       ...*..  498  98 

Laboratory 195  75 

Engine-house 153  10 

Breed's  pond Si  75 

Reservoir                        50  63 

Birch  pond 21  00 

$5M47  43 

CONSTRUCTION   EXPENSES. 

Hawkes'  pond $92,085  13 

Stand-pipe 22,676  24 

Services .                6,227  69 

Mains 6,193  19 

Walden  pond 1,005  3° 

Meters 401  99 

Engineering 681  18 

Tubular  wells 96  00 

$129,366  72 

Less  amount  received  for  extra  pipe,  etc.     .        .  4,126  12 

Net $125,240  60 
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STATEMENT 

SHOWING  COST  OF  WORKS  TO  JANUARY  I,  1 896. 

Main 8,  hydrants  and  gates $829,004  27 

New  supply  and  land 3*7*390  75 

Services  and  courts 374>398  n 

Walden  and  Glen  Lewis  ponds 183,563  42 

Engines  and  boilers 140,327  29 

Reservoirs  and  land 131,581  49 

Hawkes'  pond 94»39*  65 

Birch  pond  and  land 93*47 1  84 

Engine  house  and  land 57, 562  39 

Breed's  pond  and  land            57^35  28 

Pipe  conduits  and  land 45*<293  98 

Force  mains  and  land 41*546  13 

Meters 37»53*  42 

Stand-pipe 22,676  24 

Highland  service 12,431  17 

Tubular  wells 9»47<>  02 

Engineering    .        .        . 9*246  17 

Work  shop  and  stable 2,056  97 

$2,359»<>78  59 

Less  amount  received  for  pipe 126,648  24 

Total  net  cost $2,232,430  35 


•*• 
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SERVICES. 


Number  of  services  in  Lynn n»oa3 

Number  of  services  in  Saugus 675 

Total 11,698 

Number  put  in  during  the  year  (Lynn)     ....  279 

Number  put  in  during  the  year  (Saugus)  ....  66 

Total 345 

Number  extended  during  the  year  (Lynn)        ...  20 

Number  extended  during  the  year  (Saugus)     ...  4      ' 

Total 24 

Number  discontinued 50 

Number  not  in  use      ......        ...  70 

Turned  on  (new  services) 275 

Turned  on  (re-occupied) 332 

Turned  on  (rates  and  fines  paid)        .....  4 

Shut  off  (for  vacancy) 310 

Shut  off  (for  non-payment) 9 

Shut  off  (for  repairs) 80 
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STATEMENT 


SHOWING    THE    NUMBER    OP    BUILDINGS    TO   WHICH    WATER    IS    SUPPLIED, 

ALSO  THE   NUMBER  OP   FAMILIES,   VARIOUS  FIXTURES,   ETC., 

CONTAINED   IN  THE   SAME,  TOGETHER  WITH  THE 

NUMBER  OP  PIRE  HYDRANTS,  DEC.  31,  1 895. 


LYNN. 

Dwellings 10,341 

Stores  and  shops 1,102 

Factories 214 

Offices 482 

Restaurants  and  saloons 60 

School-houses 47 

Churches 27 

Bakeries 32 

Laundries 20 

Engine-houses 9 

Families 15,666 

Boarding-houses 225 

Faucets 28,191 

Water-closets n»753 

Bathtubs 4,525 

Hand  hose 3.034 

Urinals 216 

Heaters 715 

Stationary  engines 149 

Motors 25 

Greenhouses 35 

Drinking  fountains 25 

Stand-pipes,  fire 16 

Stand-pipes  for  water  carts         ....  42 

Sewer  connections 20 

Automatic  sprinklers 82 

Hydrants 788 


8AUGUS. 

TOTAL. 

654 

10,995 

27 

I|I29 

3 

217 

14 

496 

60 

5 

52 

5 

32 

32 

20 

3 

12 

759 

16,4*5 

3 

228 

1,224 

39.415 

308 

I2,06l 

203 

4.7^8 

225 

3.259 

4 

220 

3i 

746 

2 

151 

35 

2 

37 

35 

1 

17 

42 

20 

2 

84 

131 

916 

i6 
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STATEMENT 


SHOWING   THE   YEARLY   REVENUE   OF  THE  DEPARTMENT   SINCE  THE   PIRST 
INTRODUCTION  OF  WATER   INTO   THE   CITY   IN    1871. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


,  187 1,  to  January 
,  1872,  to  January 
,  1873,  to  January 
,  1874,  to  January 
,  1875,  to  January 
,  1876,  to  January 
,  1877,  to  January 
,  1878,  to  January 
,  1879,  to  January 
,  1880,  to  January 
,  1881,  to  January 
,  1882,  to  January 
,  18S3,  to  January 
,  1884,  to  January 
,  1885,  to  January 
,  1886,  to  January 
,  1887,  to  January 
,  1888,  to  January 
,  1889.  to  January 
,  1890,  to  January 
,  1891,  to  January 
,  1892,  to  January 
,  1893,  to  January 
,  1894,  to  January 
»  1895,  to  January 


,  1872 
.  1873 
»i874 
1  1875 
,  1876 

.  i877 
,1878 
,  1879 
,  1880 
,  1881 
,  1882 
,1883 
»  1884 
,1885 
,  1886 
,  1887 
,  1888 
,  1889 
,  1890 

*  1891 
,1892 

.  ^893 
,  1894 

♦  1895 
,1896 


$8,989  00 
27,568  15 
47,992  61 
53.545  61 
5*.553  26 
60,807  12 
64,002  50 
67,570  14 
73.949  80 
79.635  12 
80,967  76 
94.419  52 
98.893  54 
114,903  86 
110,089  11 
116,375  73 

123*507  73 
134,480  27 

141.865  53 
154.788  27 
171.744  85 
188,979  88 
»77.8o3  56 
176,655  50 
185,572  88 

$2,607,721  28 


J- 
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FUNDED   WATER  LOAN. 


When  Payable. 


Rate 
Per  Cent. 


Jan. 
Mar. 
Jan. 

w 

Apr. 

Mar. 

May 

Jan. 

Apr. 

May 

Dec. 

Nov. 

Nov. 

Mar. 

Dec. 

Dec. 

Apr. 

May 

Sept. 

Oct. 

Feb. 

June 

July 

Aug. 

Oct. 

Nov. 

Apr. 

{une 
uljr 
Apr. 
July 
Jan. 
Apr. 
Apr. 
Oct. 
Jan. 
July 
Apr. 
July 


*5 


896 
896 

899 
900 
900 
901 
903 
904 
90S 
905 
90S 
90S 
913 
913 
914 
914 

9I£ 
916 

916 

916 

916 

917 

917 

917 

917 

917 

917 

918 

918 

918 

919 

919 

920 

920 

921 

921 

922 

922 

9*3 

9*5 


Amount. 

$5O,0OO 

100,000 

50,000 

50,000 

I0,000 

50,000 

8,000 

7.300 

200,000 

150,000 

66,500 

5.OOO 

2C,000 

3I.OOO 

50,000 

2O,O0O 

6,000 

2,O0O 

24.500 

10,000 

9,oco 

6,500 

3.500 

7.5oo 

5.000 

2,000 
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REPORT  OF  THE  SUPERINTENDENT. 


To   William  B.  Littlefield,  President  Public  Water  Board : 

Sir,  —  In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for  the  year  ending 
December  31,1 895 . 

Water  Supply. 

On  January  1,  Breed's  pond  contained  55,000,000  gallons  of 
water;  Birch  pond,  186,000,000  gallons;  Walden  pond,  none, 
and  Glen  Lewis,  97,000,000  gallons — a  total  of  338,000,000  gal- 
lons, equal  to  77  days'  supply.  In  December,  1894,  and  January, 
1895,  water  was  pumped  into  Birch  pond  from  the  canal,  a  total 
of  143,000,000  gallons  being  deemed  sufficient  to  fill  the  pond. 

On  July  1,  Breed's  and  Birch  ponds  were  full.  In  all  of  the 
ponds  we  had  851,000,000  gallons  in  store  for  the  summer 
months,  equal  to  195  days'  supply  based  on  the  daily  consump- 
tion for  1895. 

In  July,  38,000,000  gallons  were  taken  from  Walden  pond  and 
Hawkes  brook  through  the  canal.  On  July  10,  the  use  of 
water  from  the  canal  was  discontinued  and  no  water  was  taken 
from  that  source  until  November  7.  The  entire  supply  for  this 
period  was  taken  from  Breed's  and  Birch  ponds.  On  July  10 
we  commenced  to  draw  off  the  water  from  Walden  pond,  which 
was  allowed  to  waste  into  Saugus  river.  This  was  done  to  con- 
tinue the  work  of  cleaning  the  bed  of  the  pond  commenced  in 
1894.  The  mud  and  all  organic  matter  was  removed  from  about 
thirteen  acres  at  a  cost  of  $6,063.66. 

Weekly  microscopical  examinations  have  been  continued  of 
the  top  and  bottom  water  in  all  our  reservoirs,  the  water  of 
Saugus  river  and  the  tap  water  at  City  Hall.  No  organisms 
injurious  to  health  were  found. 


.1 
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Future  Supply. 
Under  your  instructions  surveys  have  been  made  to  ascertain 
what  water  supply  can  be  obtained  for  the  future.  From  these 
examinations  we  find  that  the  Ipswich  river  valley  contains  a  water- 
shed  of  thirty-four  square  miles,  situated  at  a  sufficient  elevation  to 
flow  directly  into  the  pump  well  at  our  pumping  station  by  gravity. 
This  water-shed  is  adjacent  to  the  Saugus  river  water-shed.  The 
water  from  an  additional  area  below  this  point  of  seventeen  square 
miles  can  be  delivered  into  the  Hawkes  brook  valley  at  a  com- 
paratively slight  expense,  and  it  is  practicable  to  include  a  total 
of  96.70  square  miles  of  the  Ipswich  river  in  our  supply.  This 
area  together  with  our  present  water-shed  amounts  to  119.60 
square  miles. 

The  valley  of  the  Ipswich  river  has  few  good  locations  for 
storage  reservoirs,  but  additional  storage  for  its  waters  can  be 
supplied  by  constructing  a  new  dam  at  Walden  pond  immedi- 
ately below  the  site  of  the  present  dam  with  forty-five  feet  of 
water  at  the  dam,  a  pond  surface  of  333  acres  and  a  storage 
capacity  of  2,800,000  gallons.  It  will  also  be  necessary  to 
construct  a  dam  across  the  upper  end  of  Glen  Lewis  pond  with 
eleven  feet  of  water  at  dam.  To  utilize  this  reservoir,  it  will  be 
necessary  to  pump  the  water  from  the  Hawkes  brook  pond 
elevation  into  the  higher  level. 

We  can  also  add  to  the  storage  capacity  of  Breed's  pond  by 
constructing  a  new  dam  immediately  above  the  site  of  the  present 
dam,  with  fifty-five  feet  of  water  at  the  dam,  a  pond  surface  of  175 
acres  and  storage  capacity  of  1,628,000,000  gallons.  It  will  also 
be  necessary  to  construct  a  dam  across  a  narrow  valley  on  the  west 
side  of  the  pond ;  depth  of  water  at  dam  twenty-four  feet.  Both 
of  these  reservoirs  can  be  fully  developed  without  encroaching 
upon  any  land  not  owned  by  the  city  of  Lynn.  To  deliver  the 
water  of  Walden  pond  into  Breed's  pond,  it  will  be  necessary 
to  connect  the  two  ponds  by  a  conduit  1 ,300  feet  in  length  and 
through  a  tunnel  2,700  feet  in  length. 

The  additional  storage  gained  in  these  ponds  and  the  Hawkes 
brook  reservoir  is  3,930,000,000  gallons.  Total  storage,  4,097,- 
000,000  gallons. 

The   meadow  immediately  below  the  dam   at  Walden  pond 
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affords  a  favorable  site  for  the  filter  beds,  a  very  important  feat- 
ure in  securing  the  purest  water  from  a  surface  water  supply. 

Canal. 

The  sides  and  bottom  of  the  canal  were  thoroughly  cleaned, 
new  bridges  were  placed  over  the  two  overflows.  Before  using, 
the  canal  and  tunnel  were  thoroughly  flushed  out. 

Hawkes  Pond, 

Hawkes  brook  pond,  the  new  addition  to  our  water  supply, 
will  contain  300,000,000  gallons  of  water. 

The  pond,  when  full,  will  have  a  depth  of  water  at  dam  of 
twenty-five  feet ;  a  pond  surface  of  seventy- live  acres ;  a  water- 
shed, including  pond  surface,  of  1.92  square  miles;  length  of 
main  dam  at  crest,  1,350  feet ;  width,  twenty  feet;  both  slope  two 
feet  horizontal  to  one  vertical ;  inner  slope  a  loose  riprap  of  about 
two  feet  in  thickness ;  outer  slope  and  top  of  dam  to  be  covered 
with  loam.  A  core  wall  will  extend  from  bottom  to  within  three 
feet  of  top  of  embankment ;  from  bottom  of  core  to  top  of  dam 
will  be  -fifty-five  feet ;   core  wall  is  founded  in  solid  ledge. 

There  will  be  a  wing  dam  210  feet  long  at  crest;  core  wall 
and  side  slope  same  as  main  dam  ;  water  at  wing  dam,  eighteen 
feet ;  waste  way  will  be  at  east  of  dam,  five  feet  below  crest,  and 
will  be  excavated  through  ledge  to  the  valley  below.  All  soil 
above  the  level  at  which  water  can  waste  from  the  pond  is  being 
removed. 

The  gate  house  will  be  so  arranged  that  water  can  be  drawn 
from  any  desired  elevation.  Through  the  main  dam  there  will 
be  one  36-inch  and  one  30-inch  pipe. 

High  Service. 

Until  the  present  time  our  high  service  supply  has  been  drawn 
from  the  same  reservoir  as  the  low  service,  the  additional  pressure 
being  gained  by  a  separate  pipe  running  direct  from  the  reservoir 
to  the  Highlands. 

To  secure  better  service  on  the  Highlands  a  stand-pipe  fifty 
feet  in  diameter  and  thirty-five  feet  in  height,  with  a  capacity  of 
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500,000  gallons  has  been  constructed  by  E.  Hodge  &  Co.,  on  the 
summit  of  a  hill  near  by  the  present  reservoir. 

The  additional  pressure  given  will  be  thirty-three  pounds. 

The  foundation  was  built  by  J.  E.  Manning  and  based  on  solid 
ledge  and  consists  of  a  brick  wall  laid  in  Portland  cement  around 
the  entire  area;  the  inside  area  between  the  walls  is  .filled  with 
concrete  composed  of  one  part  Portland  cement,  two  parts  sand 
and  five  parts  broken  stone,  varying  in  thickness  from  two  and 
one-half  feet  at  the  greatest  tfepth  to  eight  inches  at  the  least. 

The  pumping  plant  designed  and  constructed  by  Arthur  J.  L. 
Loretz,  of  Brooklyn,  is  located  in  the  low  service  pumping 
station,  and  consists  of  two  pumps  attached  to  the  Loretz  engine, 
so  arranged  and  constructed  as  to  draw  their  supply  either  from 
the  pump  well  direct,  or  force  main  to  a  capacity  of  1,500,000 
gallons  per  day.  Also  to  be  connected  on  their  delivery  so  that 
they  can  deliver  either  to  the  high  or  low  service  reservoir  or 
both  at  the  same  time.  There  is  also  included  an  auxiliary 
pumping  engine  for  a  duplicate  plant,  so  arranged  as  to  either 
pump  direct  from  the  pump  well  at  the  rate  of  1,000,000  gallons 
per  day  into  the  high  service,  or  1,500,000  gallons  into  the  low. 
In  this  manner  the  capacity  of  the  pumpage  will  be  increased  in 
the  low  service,  and  the  entire  pumping  system  arranged  to  reduce 
the  extra  fuel  consumption  and  maintenance  to  a  minimum. 

Pumping  Station. 

Both  pumping  engines  are  in  first-class  condition.  The  feed 
water  tank  and  piping  around  the  feed  pumps  of  the  Loretz 
engine  have  been  changed  to  make  room  for  the  new  high  service 
pumps.  The  side  walls  of  the  old  boilers  have  been  repaired 
and  the  setting  partly  relaid.  The  cement  flooring  in  the  coal 
shed  has  been  repaired  by  placing  iron  plates  in  the  cement. 

A  new  flight  of  iron  steps  has  been  built  in  the  fire  room  and 
all  of  the  doors  from  the  fire  room  have  been  covered  with  tin. 

New  timbers  and  plank  flooring  have  been  laid  over  the 
Leavitt  suction  wall  to  replace  the  old  ones.  One  hundred  feet 
of  2-inch  fire  hose  has  been  procured  to  replace  the  old  in  the 
engine  room. 
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Street  Mains. 

During  the  year  6,325  feet  of  cement-lined  pipe  was  taken  up 
and  replaced  with  cast-iron  mains  in  the  following  streets : 
Bedford,  Blossom,  Bond,  Johnson.  Pleasant,  Silsbee,  and  Mt. 
Pleasant  place.  A  change  of  grade  made  it  necessary  to  lower 
the  water  pipes  in  Linwood  and  Grant  streets  and  Beacon  Hill 
avenue,  a  length  of  930  feet ;  4,795  feet  of  cast-iron  pipes  from 
4-inch  to  8-inch  diameter  has  been  laid  in  nineteen  streets,  as 
petitioned  for  by  the  abutters. 

The  high  service  required  replacing  1,067  feet  of  16-inch 
cement- lined  pipe  with  cast-iron,  and  1,509  feet  of  12-inch  new; 
167  bursts  came  in  the  cement-lined  pipe  during  the  year;  7 
gates  have  been  set  in  connection  with  the  new  mains ;  4  new 
gates  were  used  in  the  high  service ;  7  gates  replaced  old  gates ; 
8  new  hydrants  replaced  old  ones;  21  leaks  in  hydrants  and  10 
leaks  in  gates  were  repaired  ;  27  new  main  gate  boxes  were  set ; 
65  main  gate  boxes  raised  where  streets  were  graded  ;  317  feet  of 
ledge  was  excavated  in  trenching  for  mains  in  new  work ;  455 
feet  where  pipe  was  lowered  and  1,247  feet  in  the  high  service 
trenches;  279  services  have  been  put  in,  aggregating  13,357  *eet 
in  length  ;  20  services  have  been  extended ;  a  total  length  of  848 
feet ;  83  have  been  discontinued ;  26  services  renewed ;  275  were 
changed  from  the  old  pipe  to  the  new ;  1,287  corporations  were 
drilled  out;  161  lead  pieces  put  in  place  of  old  ones;  321  new 
iron  stop  boxes  to  replace  old  wooden  ones ;  248  leaks  in  service 
pipes  were  repaired ;  104  services  were  cleaned  out  and  reset; 
17  service  boxes  changed  for  curbstones;  437  service  boxes  were 
raised ;  18  services  were  lowered ;  293  services  were  thawed  out ; 
72  new  stop  and  wastes  were  put  in  to  replace  old  ones;  15 
private  hydrants  were  repaired;  320  new  meters  were  set;  182 
meters  were  taken  out,  tested  and  repaired  ;  1 2  new  meter  boxes 
replaced  old  ones;  5  stand-pipes  repaired.  The  following  tables 
show  the  work  performed  by  the  department  during  the  year. 

Respectfully  submitted, 

JOHN   C.  HASKELL, 

Superintendent. 


X 

•J 

< 

w 
o 

Q 

< 
O 

n 
w 

H 
< 
H 

09 

>• 

n 

S  8 


5  r 

K 

o 

h 

W 

H 
< 

h 
0 

CQ 
CO 

< 

2 

< 


•UOiJ 

3     8 

3    8    8     •     • 

5      q      5       •       • 

*S89Upj«H 

T*     T     *0     "      T* 

>o 

0. 

*q 

-  q- 

-  0 

*paum8U<K>  ua^XxQ 

It 1 H 

1 

% 
« 

3" 

H 

•  * 

1    0  < 

at 

•s»ljjJ!N 

§  §  i  i  i 

1 

i 

I 

II 

£  * 

sg 

*S9)ISJ)IX 

%       % 

-         -- 

£    3     1    S     8 
S    s    $    5    5 

! 

\ 

C 

t 

•auuomo 

%  J? 

*    ?    ?  ^  * 

* 

■i 

s 

5      ? 

< 

0 

z 
< 

3 

*o 

c 

S 

3 
•O 

< 

*uotsaadsns  aj 

!  \ 

*-      *     so       0       « 

8    8    §    f    8 

1 

I 

!  1 

'uoptijus  ai 

*   *  a  *  & 

0      a      q1     q      q 

q 

2 

1 

5 

SB    £ 
q    q 

!«>ox 

3  5 

q    q     q    q     q 

1 

1 

3 

£^ 
-* 

-< 

i 

n 

I  1 

-i.        n 

•wjj 

m 

1    2    ^    S     - 

1    1    I    1    8 

22a 

P«!H 

a      ifl     i#)     «     w> 

f-       -r      w       <Z£     * 
**1       Ti        -A       —        ti 

2>! 

ao  H  £ 

'uoijjoSi  uo  ssoq 

$    Jf    i     5     » 

—        n        n        r«        r« 

■ 

* 

S8J 

*I«lox 

li 

g. 

? 

w^ 

3    3 

bfi     M 

>>    >» 

.5   — 
5    5 

c     JB 

8   1 

c     I 
.5     > 

►»     = 
>     b. 

X 

8 

O 

o 

is  -s 

b*E   3 

ye  -a 

Q       h. 

t)         «         «         4*         C 

bi     ao     >      >      0 

5    £    J*  *    S 

x     ><    t     tS      0 

a      c"5r      c 
*3     '3     -2     .2      « 

(x,     Eu     Q     Q     b. 

on 

V 

> 

s 

*3 

&._ 

V 

O-o 
—  c 
aj  « 

> 
c 

to 

5 

Ji 

5 
i> 

> 

« 

5 
0 

V 

3 
5 
& 

> 

*3 

b< 

V 

Is 

n 

4-.  s 
c-a 
*••  c 
«  aj 

Cx. 

0 

•r 
d 

•d 

3 

V 

"SB    >> 

i  3  ■§ 

0      &. 

U      >     >  y  So.    6« 
X      u     0  «  O  *<     >. 

■S     J5  JS  §.2  *  -5 

M 

U 

z 
< 

PS 

1     1 
ft. 

1     < 

•JO|OQ 

S    0? 

53    55 

fO       *•        O        O        v> 

6     0     «      6      0 

0* 

0      6 

0 

e 

1 

3         -A 

2  .   2 

*i     *:    *;  *o  ^  *H 

j=      x      X     m  0    'w 

bf     be     bt  c^    e 
s    r    2    c«°    0 

(0      (A      (A    U        O 

►» 

to 

3 
u 

(A 

.Sf 

(A 

C 

I 

u 
X> 

55 

(A      (A 

3 

H 

j=      J=       Jc 

if    if    if 

"3     *«     "3     w     *J 

>      >•      >       (A      (A 

i 

JB 

Q 

0 

1 

> 

X 

Ea     > 

1      fe 
1      0 

< 

!   e 

•aop«u|uivx3 

3   * 

»*i      O       •*■      «      r^« 
2     ^J     2     »— ^    ►— * 

2" 

bA 
3 
< 

** 
(A 

0 

i 

0 

•aoipanoo 

00    « 
S   "8 

3    <    S    A  A 

bfi 

3 
< 

c. 

-2 

ON 

i 

2     °^ 

0«M)!»JJ03 


A  &  * 


3  3.        ,   t  =  =   = 

rrsssi r r r 

>_  >     7     7     7.    a    >    >    > 


>     •*>     —     »o      ♦•      ©>     o     *      ^ 

i  i  1  £  ?  t  i  i  i 


X 

H 

< 

O 

Q 

< 

O 

W 

H 
< 
H 

CO 

O    8 

s * 

H    * 
Q    2 

< 


H 

H 
< 

O 

GQ 

CO 
>• 

< 

2 

< 


#     •            'uoji 

8    '    ' 

0 

'twipiWH 

"paiunitKKi  naSixo 

*  1  J 

*?    ^     * 

■miiJirs 

i  §  § 

^aaiitniS 

III 

'MIJOHO 

*   <8>    8> 

2 
0 

8 

X 

3 

*o 

B 

E 

9 

< 

■  IKJISU  3d  BUS  U 1 

8   ft 

"Ul>l]ll|»r-,    n| 

if? 

TO*.! 

Ill 

'sajjl 

II! 

M  >  b 

'P«1jI 

n       F-"       r* 

■*    if    « 

■li'i jjm  ?,\  ii. j  mscrj 

Jl^"l 

n     «s     *- 

OS 

s 

0 

o 

S 

2 
(J 

Distinctly  vegetable 

and  unpleasant. 
Faintly  vegetable. 

Distinctly  vegetable 
and  somewhat  un- 
pleasant. 

Distinctly  vegetable 
and  unpleasant. 

Distinctly  vegetable 
and  unpleasant. 

Faintly  vegetable 
and  unpleasant. 

M 
U 

PC 

■< 

M 
■< 

•iO[OQ 

**>     p      o 

f»        F>        **) 

6     6- 

B 
V 

a 
? 

(A 

Considerable. 
Cons,  brown. 
Considerable. 

9 

Very  slight. 

Slight. 

Slight. 

0 

'UOpBUlUIBXJf 

May   13  May   14 
June   1 1  [June  1a 
July    i6July    17 

5 

1 

uorpan°0 

X 
H 

< 
M 

X 

b. 
O 

Q 

X 
< 

o 
m 

M 
H 
< 
H 

09 

>• 

m 

*  I 

M    8 

>  ; 

"  I 
3  I 

o 

D 
< 

CO 


* 
M 

H 
< 

b. 
O 


-mail 


♦p-nunmuoj  uaJU  vq 


-I 


uiuiin 


♦wiualtQ 


1 

e 
E 

< 

ittipujbfit  n| 

0 

I 

X 

< 

*W4 


tun  ;n 

iiTrroTn  u 


4      -      J      4     ^ 


i  n  i  n  1 1  n  it 

IMMMHITT 


fTfTTT?  s 


'fT 
TT 


?  f  i  I 


vrm; 


22? 


e**!J 


wtHftiiiSf  wo  w*j-| 


Kfl  J 


-    - 


rrrrmror 
rr 

-<  *  ♦  -*  "i 
*  -  - 


f    *    »  J    *    * 


2 


*  t;  **  & 

■  f|i 


i    i  *  *    i 

S    2  2  2    2 

»  4  *  »  w  j,.  £        - 

_    _  £  a   5 


If  s   a  5  j 

*  •*   *i  -    - 

*  -*   »*  ^    -* 

011  II 

^  *-c      ?  ^  *'? 

£    3  I  »,  *  1    ZB 

*  s  •  -a  S 


a  I It 


CO 

> 

< 
z 

< 


I  *  •  i 

1 1  *§  i  ■  I  i 

»  JP "  *  *  * 

*     $     4     m  ■  tt 

4    £  i  jj 


^    *    * 


i  iiliii  i 


55    (A 


111! 


t 


2  2     J 

3  S    4 


u    u    u    o 


J      •     «J      •     4     • 

I  r  s  r  I  r 

<o    >    5i    >    55    > 


•oofivuianrxg 


A  > 


A   &. 


j    j  j    j 

i  1 1 1 

>_>  >    >  7, 

at__<  x   A  A 

li  I  M  -^ 

s  <  a  A  A 


•  §  •  *3      • 

r  I  r  r  r 

♦  -  o  j     - 

<  <X  O  *_l 

2  ^  ^  ^r    > " 


X 

< 
W 
X 

fa 
O 

Q 

< 
O 

n 

w 

H 
< 
H 

CO 

a  § 
8' 

-  E 

w 
w 

« 


w 

H 

fa 
O 

09 
GQ 

>• 

< 

z 
< 


•ucaj 

f  H  11  :  :  : 

'tsaupjvH 

q»f*>*q     o\-oo     «^on 
OMod-ddc 

*          ON 

0      0 

•-     0 

'pauintucD  asJBXxo 

II 

.  » 

o  < 

X 
HZ 

zg 

•n^VK 

iiilliii 

i  i 

1 

1 

•s^wajIN 

o       aqogoo       a 

I  1 

11 

•auuojMO 

< 

z 

0 

z 

Z 
< 

3 
"c 

c 

i 

9 

< 

•uoisaadsns  u| 

ffflfilf 

II 

I! 

*aoi)n|08  a  I 

5     3     £    S    £  ft  &    S3    ' 

qSSqqqqq 

1  1 

8 

•IBIOX 

QqqqqqqS 

'9U&, 

J  1  I  f  I  1  I  § 

!  r 

;f 

■  » 

o 

— 

•P**!* 

«       «       —       fi.     «       P".      —       *J 

8   re 

2.    % 

00     \q^ 

*uoi)iuJ8i  no  sso"! 

«°«£%2.    $3-' 

MBlox 

q\8      ?     R    <8     <B      Jf     R 

2     K 

§  ? 

ae 

8 

o 

2 

jj    Hc^£j3       i     ^3      3     .o 
2    o«3cSc5 , s     3  3.5     2 

t>    «js  *  ?  ^  *  *  c  *     ^  "3  "    S» 

«   .2  *.S  n  *  5  g  3  3     £   .2  §  .2     .2 

3 
2 

> 

0     tJ 
a      a 

3   i 

5   5 

2 
0. 

it  lis  ill  i  i 

S  J     ?     §•  £  *     IS" 
I  M  .1  I"!  1   1  1*8  I   ] 

5    v 5    x    « *  .2     5    3«  ^     c 
b.  >      b  to       Q     0  b      bb 

3     3 
3     & 

i   ^ 

Li 

;      d 

2 

> 

I  s 

«    0 

to     x 

S    8, 

0    0 

M 
O 

Z 

OS 

2 

a. 

0. 

■ioiuo 

^j       vj*«       in     w»      *■      vn      *?      ' 
o-:ddodde( 

1 

J: 

■D 

m 

up             c      y  ^ 

*;     3     3              S     Z  i« 

J     -    3     S     J      .    13S   . 

^          >»        «          UP         -C          Ut          W       (B  «      J 

s**      c       c      l:      e      00  u   = 

I 

1               > 

to 

\i 

>  53 

>  > 

■a 
3 

h 

u      jj'     *    J     w     »    ,Jt     8     1 

O 

s 

< 

'uopvaiuivxg 

Ovr*)-iO          *«         c**-         O 

fo     »- 

6   i 

uoiv>a||o3 

00     ^     "     ^'^^'SS     ^^ 

> 

0 

X 

H 

< 
X 

b. 
O 

Q 

< 
O 

m 

M 

< 
H 

09 

>• 

A 

Q 

Z    2 

o  * 

5  ^ 


* 

< 

b. 
O 


>• 
< 

z 
< 


•ooji 


'«saupitt|| 


'pamntuoo  aaX/LxQ 


6* 

m 


MimiK 


!sV 


,-n 


•oo)«a»dsii«  o| 
■uo]in(o«  a  | 

*uu;i(u9f  uo  mtvrf 


it 


3 


•?     T     *     T 


STl  8  I" 

nrm 


s  s 


h 

3*  * 


f»     «      $      *      *       **      ■* 

t  tj 


-  * 


%r»       »/■       w> 


*    * 


»  ;  n  i  4r 


J 


ilii 


y  _  tf  J"    iT 

i  t  -  •  * 


i 


*uot|riiiiu»i^| 


E  x 

3      U 


4     J 


5    ± 


■ 
"i  r 

It 

f  : 

II 


u 

*.    8"" 

1 
1 

q 

i 

3    3 


I    PI 

j   1 1 


9  - 

a.  £ 


ITTl 


lei  * 


*   2 

*  £    S 


5    * 


C         B         *         S 


>     x     y. 


a   > 


A  i    <   si   A  A  <    *    i    z    o 


UU«J.K»||Oj 


d i    -8    i    -    ^    -    *   5-   5    5    ¥ 


X 

•J 

< 
w 

o 

Q 

< 

o 

n 

w 

H 
< 

GQ 

>• 

n 
Q    . 

en    S 


2 
H 
J 
O 


W 

H 
< 

O 

oo 

3 

>• 

< 
2 

< 


•aoii 

<8    *    *    &   2* 

*8S9UpiBH 

cq     oo      q*     «*>    cq      «*>«/>     v>     q*    oo     <g     u> 

oo"-6oodoodo6 

*p9mntuo3  aaS^xo 

)t  HtHtHIU 

6? 
J- 

•«91W!N 

:  :  :  :  :  I  |  H  :  M 

1 

•S9)BJ)!K 

:  HIIHI  :  ||  1 

*9auomo 

^??T<I?-S,?>TS?^TT 

2 

O 

X 

X 

< 

§ 

6 

a 

.O 

*uofsa9dtn8  uj 

2    s    |<8«8f%^5^1>,g' 

oqqqeoqS'cfoqo 

'uopnios  a  i 

i  1 1 1 1  f  i  !  1 1 1  i 

•p»*>x 

milium? 

•99JJ 

q   q    h    •    H   f  S   H  9 

«8" 

•Pa*!,* 

ia3.<$?§i?$&>$$o\% 

*aopioJ8;  oo  s«oq 

i  s,?s>??^?^5  8  # 

•pnox 

i?$?3$8    %?£?$!? 

ft 

2 

0 

0 

S 

Distinctly  vegetable 

Distinctly  vegetable 
and  unpleasant. 

Distinctly  vegetable 
and  unpleasant. 

Distinctly  vegetable 
and  disagreeable. 

Decidedly  vegetable 

Distinctly  vegetable 

and  unpleasant. 
Distinctly  vegetable 

and  grassy. 
Decid.  veg.,  grassy 

or  sweet  corn. 
Decidedly  sweetish 

and  pleasant. 
Distinctly  vegetable 

and  grassy. 
Decidedly  vegetable 

and  grassy, 
Distinctly     sweet 

and  grassy. 

Decidedly  disagree. 

able. 

Distinctly  vegetable 

Faintly  vegetable. 

Distinctly  vegetable 

and  disagreeable. 
Distinctly  vegetable 

and  unpleasant. 
Decidedly  vegetable 

and  unpleasant. 
Decidedly  vegetable 

and  unpleasant. 
Decid.  veg.,  grassy 

and  mouldy. 
Distinctly  vegeUble 

and  sweetish. 
Distinctly  vegetable 

and  grassy. 
Distinctly     mouldy 

(anabaena). 

Faintly  vegetable. 

M 

U 

< 
St 

M 
< 

•ao|oo 

<<o«s)»s>p      *oo       ««o      w      cr      »o      C»      r*. 
t»toa      0>     ^-      *-     vS      ♦      w       «       *?      *? 

666606606666 

1 
6 

! 

Slight. 
Very  slight. 
Considerable. 
Considerable. 
Considerable. 
Cons,  brown. 

Considerable. 

Cons,  green 
and  brown. 

Heavy   green 
scum. 

Cons,  green. 
Slight. 
Very  slight. 

•3 
? 

9 

H 

Decided. 
Very  slight. 
Slight. 
Slight. 
Slight. 
Slight. 
Distinct. 
Decid.  green. 
Decid.  green. 
Distinct. 
Slight  green. 
Dist.  green. 

O 

M 

•aopBuiuiBxa 

0>      f>      •">      O       ♦«       r*      ♦      -       O       »*) 

•aorp9f|oo 

Jan.     8 
Feb.  1  a 
Mar.  1  a 

April  9 
May  13 
June   11 
July    16 
Aug.  1  a 
Sept.    9 
Oct.     9 
Nov.  1  a 

o\ 

i 

3° 


PUBLIC    WATER    BOARD. 


ITABLE   I. 

SHOWING   THE  CONSUMPTION   OP  WATER    POR   THE   YRAR    ENDING 
DECEMBER  31,    1 895. 
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Gallons. 


{  Gallon*.    Gallons. 


<  < 


Gallon..  I  Gall*.     Galls. 
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1j1.7j8.798     4.J9£M>S* ' 


14a.11 3394 
144-947.|07 
1^563.677 

IJI.J07.84J 


Totals  and  arerafe*  . 

f       mm 
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.      i*>MS»/)'J      4«3<».»4« 
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1 
March 130,778416     4.»S^75  j 

AprtJ ns.013.ojy     3.733.7*7  ' 

May !      1ao.ja5.jM     3373.SJ6        i44»4«v  t 
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J»Jy 

August 

September 

October 

November 

December 
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5'».7*3 
19J.360 
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67.15 

60.56 
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65.JI         67  56 
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TABLE   II. 


AMOUNT  OF  WATER   DRAWN   PROM   EACH  SOURCE  DURING   THE  YEAR  1895. 


MONTH. 

breed's. 

BIRCH. 

CANAL. 

Total. 

Gallons. 

Gallons. 

Gallons. 

Gallons. 

January     ........ 

February     

March 

17,031,876 

IO.CMO.tn8 

11,430,310 

113,767,134 
108,648.303 
117,669,000 
»4.765.56o 
117,041*70 
131*10369 
38,131,600 

97.549.357 
»oo,o43*o5 

139.789,000 
138,597,700 
139,090,300 
"4.765.S60 
117,041*70 
•  3  >. 605,560 
146,300,000 
144,503,600 
»44,733.5oo 
i4o3»3.75o 
131.805.850 
136,7061900 

April 

Mar 

**■/ •    •   • 

10.194.691 
9.530MOO 
iS.3S7.JOO 
20,863,380 
83,534,100 

34.>56.493 
36,763*05 

08,648,000 
139.115.500 
133370,130 

58.370,650 

J«iy 

August 

September 

October 

November 

December 

Total 

347.930.143 

409^13.370 

937r9»6,777 

1.595.760,190 
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TABLE   III. 


RAIN* ALL  AT  THB  PUMPIMO  STATION   WOK    1 895. 
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TABLE  IV. 

SHOWING  THE  RAINFALL  AT  CITY  HALL  FOR   1895. 
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Total  rainfall,  41.68. 
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TABLE  VI. 

SHOWING   THE   LOCATION  OP  GATES    SET   IN    1 895. 


STREET. 

LOCATION. 

Ashcroft      .     .     . 

On  line  north  side  Magnolia  avenue,  17  feet  east  of 

west  line  Ashcroft. 

Bond 

On  line  east  side  Church  street,  11  feet  north  of  south 

side  Bond. 

Clark 

On  line  south  side  Eastern  avenue,  17  feet  east  of  west 

line  Clark. 

Commercial  place 

On  line  west  side  Commercial  street,  17  feet  east  of 

west  line  Commercial  place. 

Crosby    .... 

On  line  west  side  Blossom  street,  11   feet  south  of 

north  line  Crosby. 
On  line  south  side  Ocean  street,  13  feet  west  of  east 

Greystone  park    . 

side  Greystone  park. 

Mt.  Pleasant  place 

On  line  north  side  Essex  street,  5  feet  west  of  east 

side  Mt.  Pleasant  place. 

TABLE   VII. 

SHOWING   THE   LOCATION   OP   HYDRANTS   SET   IN    1 895. 


Greystone  park 
Ireson  street    .     . 
Commercial  place 


434  feet  from  Ocean  street. 
Opposite  east  end  School-house. 
Corner  of  Curve. 
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TABLE  VIII. 

IM  rtPBS  ARD  HYI«*AJtT». 
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TABLE  IX. 


SHOWING  THE  KINO,  SIZE  AND  NUMBER  OF  WATER  METER*  IN  USE  IN  1 895. 


KIND. 

X 

% 

% 

1 

1% 

iH 

a 

3 

4 

Total 

86 
104 
54 

39 

358 

148 
103 
47 
»5 
>4 
aa 

7 
9 
3 
3 
3 

38 
ao 
Si 
«9 
1a 
18 

3 

5 

10 

7 
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Trident . 

a 

1 

1 

Ball&Fitts 
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9 
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1 
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4 
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9 

a 
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5 
5 
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1 
1 

18 
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4 

M 
13 
6 
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1 

3 
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« 

Frost    •• •  . 

« 

Gem  ...*..  *  t  t  . 

1 

a 

Totals 

3»7 
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170 

3 

31 

3» 

a 

16 

i,ac6 

Total  gallons  metered,  815,591,950. 
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TABLE   XI. 


SHOWING  THE   AMOUNT  AMD   SIZE  OF  CAST-IRON  PIPE  LAID  IN   I&tf. 


WH1RB  LAID. 

16  in. 

lain. 

8  in. 

6  in. 

4  in. 

High  Service  ............. 

•1.017 

1.509 

"3 

2 

Bacbeller  street 

aao 

Bedford  street 

*coa 
*3* 

*37' 
34a 

*ir986 

Clark  street 

Clovelly  street 

C 

75 
3* 

Crosby  street    . 

19a 

Grant  street 

*437 

434 
99 
33 

Gertrude  street 

Florence  street 

*i.773 
*397 

Johnson  street . 

•74 

Linwood  street 

Maple  street 

190 

Mt.  Pleasant  place 

7a 

•839 
»36 

*377 

*"5 

53 

Rock  avenue 

Silsbee  street 

*36 
214 

765 

Superior  street 

Waitt  avenue 

Wilson  street 

104 

Totals 

1.017 

».5°9 

19a 

8,135 

3»7»3 

•Relald. 


Total  pipe  laid  in  1895 

Cement  pipe  taken  up  and  replaced  with  cast-iron  pipe  . 

Total  extension 

Previously  laid 

Private  pipe  in  Swampscott 

Pipe  in  Saugus 

Total  supplied  by  the  works 


MILES. 

FBBT. 

»4.576 

8,273 

6.304 

I07 

768 

1,788 

16 

450 

134 

4»°30 

4Q 
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SUMMARY   OF  STATISTICS. 

Report  of  1895. 
Lynn  Water  Works,  Lynn,  Mass, 


Population  by  census  of  1895, 
Lynn  and  Saugus, 
Date  of  construction, 
Owned  by, 
Source  of  supply, 


66,861 

1870  to  1872 

City  of  Lynn. 


Mode  of  supply, 


Four  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  10,000,000  daily  capacity. 

1.  Kind  of  coal  used, 

Georges  Creek. 

2.  Cost  of  coal, 

$3.65,  $3.70  (2,000  lbs.)  delivered. 
Leavitt.  Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

436,500       1,723.799 

4.  Pounds  of  wood  consumed  in  pounds  coalf 
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Leavitt.  LoreU. 

5.  Total  consumed  for  the  year  (3)-f-(4) , 

436,500  1,724*465 

6.  Total  pumpage  for  the  year,  in  gal- 

lons, 

344.707.090    1,251,053,100 

7.  Average  dynamic  head  against  which 

pump  works, 

160.68  160  47 

8.  a.     Number  of  gallons  pumped  per 

pound  of  coal  (3)-f-(4), 

789.70  725.50 

b.     Number  of  gallons  raised  ioo  feet 
per  pound  of  coal  (3)-f-(4), 

1,268.88  1,164.21 

9.  Duty,  in  foot  pounds  per  ioo  pounds 

of  coal,  no  deductions, 

F)ufv gallons  pumped  (4)  X8.34X100X dynamic  bead  ($) 

y  total  coal  consumed 

105,826,355  97.091,511 


COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

viz.,  $9,392.47. 

10.  Per  million  gallons  raised  against  average  dy- 

namic head  (7)  into  reservoir, 

$5-88 

11.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

3.66  cents 


COST    OF    PUMPING,     FIGURED    ON    TOTAL    MAINTENANCE,     VIZ  : 

$122,330.10. 

12.  Per   million   gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$76.65 

13.  Per  million  gallons  raised  one  foot  high  (dy- 

namic), 

47.70  cents 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer, 


$66,861 

64»539 

i*59M5i.9i3 

215.591.850 

4.360,142 

67.56 


DISTRIBUTION. 

Wrought  iron,  cement-lined,  and  cast-iron 

From  2  to  20  inches  in  diameter 

6,304  feet 

108  miles,  1,792  feet 


Kind  of  pipe  used, 

Size, 

Extended, 

Total  now  in  use, 

Total  now  in  use, 

Lynn,  Saugus,  Swampscott,  124  miles,  4,030  feet 
Number  of  leaks  for  the  year, 

167 
Hydrants  added, 

3 
Hydrants  now  in  use, 

786 
Gates  added, 

XI 

Gates  now  in  use, 

931 
Range  of  pressure  of  city  for  day  and  night, 

50  to  65  pounds 
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SERVICES. 

Kind  of  pipe  used, 

iron,  cement-lined  adamanta  and  galvanized  iron 
Size  of  pipe  used, 

%  to  10  inches  in  diameter 
Extended, 

14,204 

3.850 

279 

83 

11,023 

89  miles,  2,86 [  feet 

66 

673 

3.129 

6  miles,  2,886  feet 

3i6 

1,2C6 


Discontinued, 

Number  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1895, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


^'- 
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ANNUAL  REPORT 


OF  THE 


WATER  BOARD 


CITY  OF  LYNN 


For  the  Year  Ending  December  ji,  1896 


lynn,  mass.  : 

Whitten   &   Cass,"  Printers. 

1897. 
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ANNUAL  REPORT 


PUBLIC  WATER  BOARD 


CITY  OF  LYNN 


For  the  Year  Ending  December  31,  1896 


lynn,  mass.  : 

Whitten   &   Cass,   Printers. 

1897. 


OFFICERS   FOR    1896 


D.  A.  Sutherland, 

For  one  year. 

Thos.  P.  Nichols, 
For  three  years. 


John  Macnair, 

For  two  years. 


W.  B.  Littlefikld,  Pres, 
For  four  years. 


Jas.  Burns, 
For  five  years. 

Superintendent  and  Clerk,  John   C.  Haskrll. 
Water  Registrar,  Wallacr  O.  Mudgr. 
Pumping  Engineer,  C.  A.  Cowlrs. 
Assistant  Engineer,  G.  S.  Sanborn. 
Foreman  of  Mains,  Edwin   Maxwrll. 
Foreman  of  Services,  Hrnry  Whrelock. 
Foreman  of  Meters  and  Repairs,  W.  H.  McClain. 

WlNSLOW   J.    ROWRLL, 

J.  Frank  Pool, 
W.  B.  Moulton, 
John  Chambrrlain. 


Inspectors  • 


Public  Water  Board  for  1897 


John  Macnair,  for  one  year. 

Thos.  P.  Nichols,  for  two  years. 

W.  B.  Littlrfirld,  Pres.,  for  three  years. 

Chas.  O.  Brrdr,  for  four  years. 

James  Burns,  for^Ave  years. 


ANNUAL  REPORT 


Office  of  the  Public  Water  Board,  ) 
January  i,  1897.  J 

To  the  Honorable  Mayor  and  City  Council  of  the  City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-fifth  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

Water  Supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870.  The  first  source  of  supply  was  Breed's  pond, 
which,  when  full,  has  twenty-two  feet  of  water  at  the  dam.  It 
contains  58.45  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,  including  pond  surface,  of 
•93  square  miles. 

In  1873  Birch  pond  was  added  by  constructing  a  dam  across 
the  valley  of  Beaver  brook,  supplied  by  a  water-shed  of  .66  square 
miles. 

On  June  23,  1883,  the  city  was  authorized  to  take  the  waters 
of  Hawkes'  and  Penney  brooks,  tributaries  of  Saugus  river,  and 
whenever  the  flow  of  water  in  the  river  should  exceed  15,000,000 
gallons  per  day,  the  excess  over  said  15,000,000  gallons  may  be 
diverted  for  the  use  of  the  city.  In  the  fall  of  1883  work  was 
commenced  by  constructing  a  canal  and  tunnel  between  Saugus 
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river  at  Howlett's  mill  and  Birch  pond,  connecting  Hawkes'  and 
Penney  brooks,  separately,  to  the  main  canal,  and  laying  a  pipe 
through  the  bottom  of  Birch  pond.  This  work  reached  com- 
pletion the  following  year. 

In  1884  Birch  pond  dam  was  raised  nine  feet  to  its  present 
height,  giving  21.50  depth  of  water  at  dam,  and  a  pond  surface 
of  82  acres,  with  a  drainage  area,  including  the  pond  of  .66  square 
miles,  a  total  storage  capacity  of  381,062,901  gallons.  During 
the  year  the  pipe  lines  leading  from  Breed's  and  Birch  ponds  to 
the  pumping  station  were  connected. 

In  1886  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  pond  over  the  canal,  equipped  with  a  steam  engine  and 
boiler  of  60  horse  power,  and  a  Webber  15  inch  centrifugal  pump 
capable  of  pumping  12,000,000  gallons  of  water  daily  from  the 
canal  into  the  pond.  This  became  necessary  in  order  to  fill  Birch 
and  Breed's  ponds  when  they  were  unable  to  fill  from  their  own 
water-shed. 

On  the  1 2th  of  June,  1888,  an  order  was  passed  by  the  City 
Council  instructing  the  Water  Board  to  construct  a  dam  on  either 
Hawkes'  brook  or  Penney  brook.  The  board  decided  to  con- 
struct a  dam  on  Penney  brook,  and  thought  it  advisable  to  construct 
a  second  dam  across  an  arm  of  Walden  pond  to  give  increased 
depth  to  the  upper  end.  The  pond  was  called  Glen  Lewis ;  both 
dams  were  erected  in  1889.  Walden  pond,  when  full,  has  17 
feet  of  water  at  dam,  a  pond  surface  of  128  acres,  and  a  water- 
shed, including  pond  surface,  of  1.31  square  miles,  a  storage 
capacity  of  403,163,826  gallons. 

Glen  Lewis  pond  has  a  depth  of  17  feet,  with  a  pond  surface 
of  36  acres,  a  water-shed,  including  pond  surface,  of  .36  square 
miles,  and  a  storage  capacity  of  120,475,126  gallons. 

The  water-shed  of  these  ponds,  together  with  the  water-shed 
of  Hawkes'  brook,  1.92  square  miles,  make  a  total  of  5.18  square 
miles,  with  a  reservoir  capacity  of  1,167,265,193  gallons. 

By  an  act  of  Legislature,  passed  May  27,  1893,  authority  was 
given  to  the  City  of  Lynn  to  take  Saugus  river  and  its  tributaries 
(except  Lake  Quannapowitt  and  Crystal  Lake  in  Wakefield) 
as  an  additional  water  supply.  This  addition  comprises  a 
water-shed  of    22.91  square  miles,   with  a  storage  reservoir  of 
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1,167,265,193  gallons  capacity  and  represents  our  present  water 
supply. 

In  pursuance  of  the  general  development  of  our  present  water 
supply,  as  required  by  increased  consumption,  the  following  order 
was  passed  by  the  City  Council : 


In  Board  of  Mayor  and  Aldermen,) 
December  4,  1894.  / 

Ordered,  That  the  Water  Board  be  and  hereby  is  authorized  to  build  a 
storage  basin  In  Hawkes'  Brook  valley,  at  a  cost  not  exceeding  $125,000, 
and  that  the  same  be  charged  to  the  account  of  Water  Construction. 


Under  the  provisions  of  this  order  an  additional  reservoir  has 
been  added  to  our  supply  by  constructing  a  dam  across  the  valley 
of  Hawkes*  brook.  When  full,  the  pond  contains  a  storage 
capacity  of  300,000,000  gallons  and  covers  an  area  of  75  acres. 

The  first  cost  of  construction  was  estimated  at  $125,000,  which 
expense  covered  the  amount  for  land  damage  and  the  construction 
of  the  dam.  Afterwards  it  was  considered  best  to  thoroughly 
clean  the  bed  of  the  pond  which  carried  the  expense  to  $147,- 
821.02.  All  soil  above  the  level  at  which  water  can  waste  from 
the  pond  was  removed ;  the  remaining  portion  was  covered  with 
about  one  foot  of  gravel  and  sand.  By  thus  preparing  the  bed  of 
the  pond  the  greatest  degree  of  purity  should  be  secured  in  its 
waters. 

The  work  of  constructing  was  carried  on  under  the«supervision 
of  Lucian  A.  Taylor,  civil  engineer,  of  Worcester,  who  has  had 
an  extensive  experience  both  as  an  engineer  in  designing  and  as 
a  contractor  in  building  works  of  this  description. 

This  additional  reservoir  will  bring  our  total  storage  capacity 
to  1,467,265,193  gallons — an  amount  but  slightly  in  excess  of 
what  is  required  for  the  immediate  future,  and  a  short  time  only 
should  elapse  before  additional  storage  capacity  should  be  pro- 
vided by  constructing  a  dam  immediately  below  the  site  of  the 
present  dam  at  Walden  pond,  with  45  feet  of  water  at  the  dam 
and  a  storage  capacity  of  2,800,000,000  gallons,  all  upon  land 
owned  by  the  city.  It  will  also  be  necessary  to  construct  a  dam 
across  the  upper  end  of  Glen  Lewis  pond,  with  11  feet  of  water 
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at  dam.  To  utilize  this  reservoir  it  will  be  necessary  to  pump 
the  waters  of  Hawkes*  Brook  pond  elevation  into  the  higher  level. 
The  opportunity  given  the  water  to  stand  for  a  long  period  in  a 
reservoir  of  this  size  would  ensure  a  greater  degree  of  purity. 

The  work  of  connecting  Saugus  river  with  Hawkes'  pond 
should  be  commenced  as  early  in  the  present  year  as  the  season 
will  permit.  This  can  be  effected  by  constructing  a  canal  from 
the  river  at  a  point  just  above  the  railroad  at  Montrose,  to  the 
upper  end  of  the  Hawkes*  pond. 

Purity  of  the  Water. 
Taking  the  standard  adopted  by  the  State  Board  of  Health, 
viz. :  the  number  of  deaths  from  typhoid  fever  per  10,000  living 
population,  we  find  from  a  table  compiled  from  the  census  of 
1890,  showing  the  death  rate  from  typhoid  fever  in  cities  in  the 
United  States  with  over  50,000  inhabitants,  that  Lynn  has  the 
least  death  rate  of  any  except  one  of  the  fifty-four  cities,  and 
equally  as  good  as  that,  and  but  one-fourth  of  the  general 
average.  This  exceptional  low  death  rate  shows  that  we  have 
nothing  to  fear  from  the  impurity  of  our  water. 

Walden  Pond. 

From  its  first  construction,  the  water  of  Walden  pond  contained 
algae  growth  in  large  quantities,  rendering  the  water  disagreeable 
in  taste  and  odor.  In  the  summer  months  no  trouble  was  experi- 
enced from  its  use,  from  the  fact  that  the  water  in  Breed's  and 
Birch  ponds  furnished  our  supply  during  that  period.  When  the 
increasing  consumption  showed  that  in  the  immediate  future  these 
ponds  would  become  inadequate,  it  became  necessary  to  furnish 
additional  water  of  good  character,  with  this  purpose  in  view, 
the  work  of  improving  the  bed  of  Walden  pond  was  commenced. 

In  the  summer  of  1894  about  eleven  acres  near  the  dam  was 
cleaned,  and  an  area  of  thirteen  acres  of  shallow  water  was  cut 
off  by  a  dam,  a  pipe  provided  with  a  gate  was  laid  under  the  dam 
to  permit  the  use  of  the  water  when  of  sufficient  purity.  The 
expense  of  this  work  was  $4,506.43.  The  bed  of  the  pond  was 
burned^-over,  and  exposed  to  alternate  freezing  and  thawing. 
The  beneficial  results  of  this  labor  will  be  seen  from  the  fact  that 
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the  water  remained  of  good  character  till  July  10,  in  1895,  while 
it  became  unfit  for  use  on  May  23,  1894,  and  May  25,  1893. 
This  additional  period  during  which  we  were  able  to  use  the 
water,  supplemented  the  amount  lacking  in  Breed's  and  Birch 
ponds  for  the  summer  of  1895. 

The  work  of  improving  the  bed  of  the  pond  was  continued  in 
the  summer  of  1895.  The  muc*  and  all  organic  matter  was 
removed  from  about  thirteen  acres  at  a  cost  of  $6,063.66.  In 
1896  the  work  of  cleaning  the  bed  of  Walden  pond  was  con- 
tinued. Commencing  at  the  upper  end  immediately  below  the 
Glen  Lewis  pond  dam  and  cleaning  an  area  of  sixteen  acres  at 
an  expense  of  $6,700.  The  area  cleaned  is  forty  acres,  cut  off 
thirteen  acres,  leaving  seventy-five  acres  in  an  unimproved  con- 
dition. The  entire  expense  incurred  in  improving  the  bed  of 
Walden  pond  was  $17,270. 

A  careful  study  of  the  water  at  different  points  in  the  brooks 
which  enter  the  pond  showed  plainly  the  location  where  many 
noxious  germs  originated,  and  the  necessity  of  improving  the 
condition  of  the  water-shed,  as  well  as  the  bed  of  the  pond,  and 
in  1895  ^e  work  oi  improving  the  water-shed  by  draining  the 
swamps  was  accomplished. 

The  practical  effect  of  this  work  became  evident  in  the  summer 
of  1896,  when  the  water  of  Walden  pond  retained  its  good 
character  throughout,  furnishing  the  greater  portion  of  our  supply 
until  August  17,  when  its  supply  was  entirely  exhausted. 

High  Service. 

The  new  high  service  supply  has  now  been  in  successful  oper- 
ation for  one  year;  sufficient  pressure  is  given  on  the  highest 
levels  and  a  greater  average  pressure  is  secured  over  the  entire 
high  service  than  in  the  low. 

Biological. 

The  biological  examinations  of  the  water  have  been  conducted 
by  Miss  M.  W.  McFarlane  with  sufficient  frequency  to  secure  a 
most  intimate  knowledge  of  the  organisms  present  at  all  times 
during  the  year.     The  purity  of  the  supply  is  improving. 
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Street  Mains. 

Over  a  mile  of  cement-lined  pipe  has  been  replaced  with  cast- 
iron.  It  is  the  intention  of  the  board  to  replace  the  cement-lined 
pipe  with  cast-iron  only  where  the  cost  of  maintenance  approaches 
the  interest  on  the  cost  of  relaying  the  pipe. 

Water  Supply  for  Fire  Purposes. 

The  city  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.  The  water  is  delivered  from  the  dis- 
tributing reservoir  on  Pine  Hill  by  three  mains,  30  inch,  24  inch, 
and  16  inch  respectively,  to  Walnut  street  at  the  pumping  station. 

From  the  pumping  station  a  20  inch  main  extends  through 
Walnut,  Winter,  Cedar,  Mall  and  North  Common  streets,  City 
Hall  square,  Central  avenue  to  Andrew  street,  and  through  Lib- 
erty from  Central  avenue  to  Willow  street.  A  16  inch  main 
from  the  pumping  station  passes  through  Walnut,  North  Federal, 
Marion,  Centre,  Elm,  Summer  and  Andrew  streets,  connecting 
at  that  point  with  the  20  inch  main,  then  through  Central  avenue 
and  Union  street  to  Silsbee  street.  A  12  inch  pipe  from  the  30 
inch  main  at  the  pumping  station  is  laid  through  Walnut,  Kirt- 
land,  Marion,  Federal,  and  North  Common  streets,  connecting 
with  the  20  inch  main  at  Mall  street.  A  12  inch  main  from  the 
reservoir  for  the  high  service  runs  down  the  Reservoir  road  to 
Linwood  street,  thence  through  Tapley  street,  Woodlawn  street, 
Lover's  Leap  avenue,  Forest,  North  Franklin  and  Franklin  streets, 
Western  avenue  to  Washington  street,  where  it  is  connected  to 
the  low  service  and  can  be  used  if  necessary.  In  the  business 
part  of  the  city  1,000,000  gallons  per  hour  can  be  delivered  if 
necessary. 

Land  Purchased  in  1896. 

L.  F.  Viall 5    acres. 

J.  G.  Vickary 4I  acres. 

Jane  £.  Newhall 2}  acres. 

W.  O.  Newhall,  trustee  2  1-16  a. 

Estate  J.  A.  Ingalls i|  acres. 

Estate  S.  I.  Parker ij  acres. 
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Statement. 

FUNDED   DEBT. 

Funded  loan  Dec.  20,  1895 $1,775,300  00 

Bonds  issued,  1896 50,000  00 

Total $1,825,300  00 

Bonds  matured 50,000  00 

Total  loan $1,775,300  co 

SINKING   FUNDS. 

Amount  on  hand  Dec.  20,  1895 $265,734  86 

Received  from  treasurer 73,54'  '4 

Income  on  investments "»154  9° 

$350,430  90 

Paid  on  matured  bonds 50,000  00 

Balance  in  hands  of  commissioners $300,430  90 

Balance  in  hands  of  treasurer 54,821  39 

$355»252  29 


TREASURER  S   STATEMENT. 

Received  from  water  rates      ....       $184,86234 
Received  from  premiums  on  bonds  1,000  00 

Received  from  accrued  interest  on  bonds       .  311  n 

$186,173  45 

EXPENDITURES. 

Maintenance $58,005  82 

Interest 73t34^  24 

I3I»352  06 

Net  income $54,821  39 


Respectfully  submitted, 

W.  B.  LITTLEFIELD, 

President. 
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REPORT  OF  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1897.  j 

To  Wm.  B.  Littlefield,   President : 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  Dec.  31,  1897. 


receipts. 

Fixture  rates $125,882  74 

Meter  rates 48,768  51 

Additional  rates 2,164  37 

Miscellaneous  rates 7*246  92 

Fines       .........  106  80 

Total  revenue $184,169  34 

For  extra  pipe,  etc 5.213  13 

Total  receipts  as  per  cash  book      ....  $189,382  47 


comparative  statement  of  revenue. 

Amount  collected  during  the  year         .  $184,169  34 

Amount  oustanding,  fixture  rates  $12,632  79 

Amount  outstanding,  meter  rates  .        .  3»^47  95 

Amount  outstanding  (not  due),  meter  rates  11,13931 

27,020  05 


$211,189  39 
Deduct  amount  due  January  1 ,  1896      .    "    .        .  20,658  06 

Revenue  for  the  year  1896 $190,531  33 

Revenue  for  the  year  1895 185.572  88 

Increase  ........  $4*95^  45 
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It 


STATEMENT   OF    NET    EARNINGS   FOR    1 896. 
Revenue 

EXPENSES. 

Interest $73,346  24 

Maintenance 54.160  13 

Rebate  to  Saugus 2,983  77 

Net  earnings 


$190,531  33 


130,489  14 
$60,042  19 


EXPENDITURES   FOR    THE    YEAR    1 896. 
MAINTENANCE. 

Pumping  station $11,336  16 

Salaries  and  office  expenses 8,835  27 

Walden  pond 8,055  41 

Meters 5,933  87 

Mains 5,590  51 

Services 5,19871 

Legal  expenses,  tubular  well  case         .         .         .  3 .500  00 

Stable  and  shop 2,056  65 

Engine  and  boilers 798  31 

Incidental  expenses 539  95 

Damages 485  87 

Engine  house 459  28 

New  supply 431  25 

Birch  pond 369  60 

Laboratory 269  22 

Tax,  "  Town  of  Saugus " 92  40 

Pumping,  Birch  pond 84  91 

Breed's  pond 78  98 

Reservoir 43  78 

Total 

CONSTRUCTION. 

Hawkes'  pond         .......  $53,429  56 

New  supply  (damages) .                         .                 .  20,00000 

Highland  stand-pipe,  and  pumping  apparatus      .  "*535  83 

Services 9*564  76 

Mains 6,641  76 

Walden  pond  4*  land" 607  50 

Less  amount  received  for  pipe,  etc. 
Net 


$54, 160  13 


$101,779  41 
5.213  13 

$96,566  28 
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STATEMENT 

SHOWING  COST  OF  WORKS  TO  JANUARY  1 ,  1897. 

Mains,  hydrants  and  gates $835,646  03 

New  supply  and  land 337»39°  75 

Services  and  courts 283,962  87 

Walden  and  Glen  Lewis  ponds 184,170  92 

Engines  and  boilers 140,327  29 

Reservoirs  and  land •  131,581  49 

Hawkes*  pond          .        .        . 147,821  21 

Birch  pond  and  land 93*47 1  84 

Engine  house  and  land 57*5^2  39 

Breed's  pond  and  land 57,135  28 

Pipe  conduits  and  land 45>?93  98 

Force  mains  and  land 4i»546  13 

Meters 37»53*  4a 

Stand-pipe  and  pumping  plant 34>2I2  07 

Highland  service 12,431  17 

Tubular  wells 9»47o  02 

Engineering 9,246  17 

Work  shop  and  stable 2,056  97 

$2,460,858  00 

Less  amount  received  for  pipe 131,861  37 

Total  net  cost $2,328,996  63 


Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 


WALLACE  O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn 11,215 

Number  of  services  in  Saugus 750 

Total 1 1  965 

Number  put  In  during  the  year  (Lynn)     ....  254 

Number  put  in  during  the  year  (Saugus)  ....  78 

Total 332 

Number  extended  during  the  year  (Lynn)         ...  22 

Number  extended  during  the  year  (Saugus)      ...  2 

Total 24 

Number  discontinued 20 

Number  not  in  use 41 

Turned  on  (new  services) 220 

Turned  on  (re-occupied) 254 

Turned  on  (rates  and  fines  paid) 4 

Shut  off  (for  vacancy) 309 

Shut  off  (for  non-payment) 15 

Shut  off  (for  repairs) 75 
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STATEMENT 

SHOWING    THE    NUMBER    OF    BUILDINGS    TO    WHICH    WATER   IS   SUPPLIED, 

ALSO  THE   NUMBER   OF   FAMILIES,   VARIOUS    FIXTURES,    ETC., 

CONTAINED   IN   THE    SAME,    TOGETHER   WITH   THE 

NUMBER  OF  FIRE  HYDRANTS,  DEC.  31,   1 896. 


LYNN. 

Dwellings 10536 

Stores  and  shops          .                 .         .  1.187 

Factories 173 

Offices          .......  487 

Restaurants  and  saloons     ....  82 

School-houses 48 

Churches 28 

Bakeries 32 

Laundries 20 

Engine  houses 10 

Families 15-74* 

Board  ing-house6 214 

Faucets 28,561 

Water-closets 12,932 

Bath  tubs 4,858 

Hand  hose 2,802 

Urinals 184 

Heaters 847 

Stationary  engines 155 

Motors 25 

Greenhouses 16 

Drinking  fountains 29 

Stand-pipes,  fire  purposes           ...  16 

Stand-pipes  for  water-carts          ...  68 

Sewer  connections 20 

Automatic  sprinklers           ....  85 

Hydrants 792 

Hydrants  for  car  sprinklers        ...  31 


SAUGUS. 

TOTAL. 

704 

11,240 

30 

1,217 

2 

175 

17 

504 

82 

6 

54 

5 

33 

32 

20 

3 

13 

812 

i6,553 

2 

216 

2,403 

30,964 

405 

13.337 

257 

5»"5 

23  ^ 

3*034 

6 

190 

4i 

888 

6 

161 

25 

• 

16 

29 

1 

17 

68 

20 

2 

87 

•   137 

929 

3i 
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STATEMENT 


SHOWING   THE   YEARLY   REVENUE   OP   THE   DEPARTMENT   SINCE   THE  PIRST 
INTRODUCTION   OP  WATER   INTO   THE    CITY   IN    187I. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


871,  to  January 

872,  to  January 

873,  to  January 
!874»  to  January 

875,  to  January 

876,  to  January 
1877,  to  January 
[878,  to  January 

879,  to  January 

880,  to  January 
:88i,  to  January 
882,  to  January 

3,  to  January 
884,  to  January 
[885,  to  January 
886,  to  January 

7,  10  January 
[888,  to  January 
[889,  to  January 

890,  to  January 

891,  to  January 

892,  to  January 

893,  to  January 

894,  to  January 

895,  to  January 
[896,  to  January 


872 

373 

874 

875 
876 

877 
878 
879 
880 
881 
882 
883 
884 
885 
886 


889 
890 
891 
892 
893 
894 
895 
896 

897 


$8,989  00 
27.568  15 
47 .992  61 
53.545  61 
52,553  26 
60,807  12 
64,002  50 
67.570  14 
73.949  80 

79.635  1* 
80,967  76 

94.419  52 
98,893  54 

H4>9°3  86 
110,089  IX 
"6,375  7o 

'23.507  73 
134,480  27 
HL865  5^ 
154.788  27 
i7'.744  85 
188,979  88 
177.803  56 
176.655  50 
185.572  88 
190.531  33 

$2,798,252  61 
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FUNDED   WATER   LOAN 


When  Payable. 


Jan. 

Jan. 

Apr. 

Jan. 

Mar. 

May 

Jan. 

Apr. 

May 

Dec. 

Nov. 

Nov. 

Mar. 

Dec. 

Dec. 

Apr. 

May 

Sept. 

Oct. 

Feb. 

June 
uly 
Aug. 
Oct. 
Nov. 
Apr. 
June 
July 
Apr. 
July 
Jan. 
Apr. 
Apr. 
Oct. 
Jan. 
July 
Apr. 

July 

July 
Note 


*5 


1899 
1900 
1900 
1 901 

1903 
1904 

i9<>5 
i9<>5 
1905 
1905 
1913 
19*3 
1914 
1914 

1915 
1916 
1916 
1916 
1916 
1917 
1917 
1917 
1917 
1917 
1917 
1918 
1918 
1918 
1919 
19x9 
1920 
1920 
1921 
192 1 
1922 
1922 
1923 
1925 
1926 


(on  demand) 


Rate 

Per  Cent. 

Amount. 

5 

$50,000 

5 

50,000 

A 

IOtOOO 

5 

50,000 

4 

8,000 

3* 

7.300 

5 

200,000 

4 

150.000 

3t 

66,500 

3* 

5,000 

4. 

20,000 

3l 

31,000 

4 

50,000 

4 

20,000 

3k 

6,000 

3* 

2,000 

3* 

24,500 

4 

10.000 

4 

9,000 

3* 

6,500 

34 

3.500 

4 

7.500 

4 

5,000 

4 

2,000 

4 

6,500 

4 

15.000 

4 

XO.ODO 

4 

50,000 

4 

100,000 

4 

110,000 

4 

35.000 

4 

150,000 

4 

50,000 

4 

25,000 

4 

50,000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

50,000 

100,000 

$1,775,300 
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REPORT  OF   SUPERINTENDENT. 


To  Wm.  B.  Littlejield^   President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for" the  year  ending 
December  31,  1896. 

Water  Supply. 

In  November  and  December,  1895,  water  was  pumped  into 
Birch  pond  from  the  canal,  a  total  of  164,000,000  gallons  being 
deemed  sufficient  with  the  probable  rainfall  to  fill  the  pond  by 
July  1. 

On  January  1,  1896,  Breed's  pond  contained  213,000,000  gal- 
lons of  water;  Birch  pond,  285,000,000  gallons;  Glen  Lewis, 
130,000,000  gallons;  a  total  of  628,000,000  gallons,  equal  to 
138  days'  supply. 

On  July  1  we  had  855,000,000  gallons  in  store  for  the  summer 
months,  equal  to  188  days'  supply,  based  on  the  daily  consumption 
for  1896. 

The  water  in  Walden  pond  continued  of  good  character,  fur- 
nishing the  greater  portion  of  our  supply  until  August  17,  when 
it  was  entirely  exhausted. 

From  this  date  no  water  was  taken  through  the  canal,  Breed's 
and  Birch  ponds  furnishing  the  entire  supply  until  November, 
when  water  was  taken  from  Glen  Lewis  pond  for  the  remainder 
of  the  year. 

Walden  Pond. 

The  work  of  improving  the  bed  of  Walden  pond  was  con- 
tinued, an  area  of  16  acres  was  cleaned  at  an  expense  of  $6,700. 
About  one-third  of  the  entire  area  of  the  pond  has  been  put  in 
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the  best  condition,  and  the  remaining  portion  should  be  treated  in 
the  same  manner  as  soon  as  is  practicable.  The  work  of  improv- 
ing the  water-shed  was  also  continued. 

Biological. 

Weekly  microscopical  examinations  have  been  continued  of  the 
top  and  bottom  water  in  all  of  our  reservoirs  and  the  tap  at  the 
City  Hall.  While  these  frequent  examinations  gave  a  thorough 
knowledge  of  its  character,  no  organisms  injurious  to  health  were 
found  present  at  any  time  during  the  year. 

Canal. 

The  sides  and  bottom  of  the  canal  were  thoroughly  cleaned. 
Before  commencing  its  use  in  the  fall,  the  canal  and  tunnel  were 
thoroughly  flushed  out. 

High  Service. 

The  water  was  turned  into  the  high  service  from  the  new  stand 
pipe  situated  on  Pine  Hill  on  the  24th  day  of  April,  giving  an 
additional  pressure  of  33  pounds.  The  working  of  the  new 
pumps  have  exceeded  the  duty  expected  from  them.  When  filled 
with  water  the  stand-pipe  was  found  to  be  water  tight  and  is 
thoroughly  acceptable  in  all  directions. 

Hawkes'  Brook  Pond. 

During  1895  and  1896  an  addition  to  our  storage  has  been 
made  by  constructing  a  dam  across  the  valley  of  Hawkes*  brook. 
The  pond  thus  made,  when  full,  has  a  depth  of  25  feet  of  water 
at  dam  ;  a  pond  surface  of  75  acres ;  a  water-shed  including  pond 
surface  of  1 .92  square  miles ;  storage  capacity,  300,000,000  gal- 
lons; main  dam  at  crest,  1,350  feet  long,  20  feet  wide,  both 
slopes  two  feet  horizontal  to  one  vertical;  inner  slope  a  loose 
riprap  of  about  two  feet  in  thickness ;  outer  slope  and  top  of  dam 
to  be  covered  with  loam.  A  core  wall  extends  from  bottom  to 
within  three  feet  of  top  of  embankment;  from  bottom  of  core 
wall  to  top  of  dam  is  55  feet ;  core  wall  is  founded  in  solid  ledge. 
There  is  a  wing  dam  210  feet  long  at  crest;  core  and  side  slope 
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same  as  main  wall;  water  at  dam,  18  feet.  Waste  way  is  at 
east  end  of  dam,  five  feet  below  crest,  and  was  excavated  through 
ledge  to  the  valley  below.  All  soil  above  the  level  at  which 
water  can  waste  from  the  pond  has  been  removed.  The  gate- 
house is  so  arranged  that  water  can  be  drawn  from  any  desired 
elevation.  Through  the  main  dam  there  is  one  36"  and  one  30" 
pipe.  Especial  care  has  been  taken  in  the  construction  of  this 
reservoir  towards  securing  water  of  the  best  character. 

Pumping  Station. 

All  of  the  engines  are  in  good  running  order.  The  Leavitt 
has  required  no  extensive  repairs  during  the  year.  A  new  flight 
of  stairs  has  been  built  for  the  Leavitt  and  auxiliary  engines  con- 
necting both  engines  by  a  landing  at  the  top  and  taking  the  place 
of  the  old  stairway  that  was  removed  to  make  room  for  the 
auxiliary  high  service  engine. 

A  new  tank  has  been  procured  to  collect  drips  and  returns  from 
the  Loretz  engine  to  heat  the  feed  water  pumped  to  the  boiler. 
A  few  new  valves  have  been  put  in  the  pump  to  replace  broken 
ones.  , 

The  arches  at  the  top  of  the  combustion  chambers  of  the  old 
boilers  have  been  raised  and  fusible  plugs  placed  in  the  back 
heads  of  the  boiler. 

The  iron  feed  water  heater  in  the  flue  of  the  Moore  boiler  has 
rusted  out  and  been  replaced  with  a  new  one  of  brass.  The  roof 
of  the  building  has  been  repaired  and  the  joints  in  the  front  steps 
pointed  up.  A  new  floor  has  been  laid  in  the  engine-room  and 
new  cords  put  in  the  windows,  also  the  joints  around  the  window 
casings  have  been  thoroughly  calked  and  puttied  up. 

During  the  year  5,837  feet  of  cement-lined  pipe  was  taken  up 
and  replaced  with  cast-iron  mains  in  the  following  streets :  Curve, 
George,  Forest  Hill,  Lowell,  Neptune,  Stickney,  Summer,  Vine, 
and  Warren;  2,659  feet  of  cast-iron  pipe  have  been  laid  in  12 
streets,  as  petitioned  for  by  the  abutters;  147  bursts  came  in  the 
cement-lined  pipe.  During  the  year  six  gates  have  been  set  in 
connection  with  the  new  mains;  31  have  been  set  for  the  street 
sprinklers;  three  new  gates  replaced  old  ones;  31  hydrants  were 
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put  in  for  street  springling  by  cars ;  three  new  hydrants  were  put 
in;  seven  new  hydrants  replaced  old  ones;  32  leaks  in  hydrants 
and  two  leaks  in  gates  were  repaired ;  104  new  main  gate  boxes 
were  set;  27  main  gate  boxes  were  raised  where  streets  were 
graded ;  243  feet  of  ledge  was  excavated  in  trenching  for  mains 
in  new  work  and  229  feet  in  service  trenches;  264  services  were 
put  in,  aggregating  10,154  feet  in  length;  27  services  were 
extended,  a  length  of  960  feet ;  20  were  discontinued ;  16  services 
were  renewed  ;  48  services  were  changed  from  the  old  pipe  to  the 
new;  992  corporations  were  drilled  out;  140  lead  pieces  put  in 
place  of  old  ones;  240  iron  stop  boxes  to  replace  old  wooden 
ones;  272  leaks  in  service  pipes  were  repaired;  493  services 
were  cleaned  out ;  75  service  boxes  were  raised ;  1 1  were 
lowered ;  32  services  were  thawed  out ;  34  new  stop  and  wastes 
were  put  in  to  replace  old  ones ;  37  private  hydrants  were  repaired  ; 
363  new  meters  were  set;  164  meters  were  taken  out,  tested  and 
repaired  ;  41  meters  were  changed  ;  13  new  meter  boxes  replaced 
old  ones;  14  new  outside  meter  boxes  were  put  in;  27  drinking 
fountains  were  repaired  ;   19  stand-pipes  were  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

JOHN  C.  HASKELL, 

Superintendent, 
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TABLE   I. 


SHOWING  THE  CONSUMPTION   OP  WATER    FOR   THE   YEAR   ENDING 
DECEMBER  31,    1896. 


January  .  < 
February  . 
March  .  . 
April  .  .  , 
May  .  .  , 
June  .  .  , 
July 

August  . 
September 
October  .  , 
November 
December 


Totals  and  averages 


I44.5»3»*74 
i34.035.34S 
128,873,440 
120,886,830 
138,264,811 
150.306,135 
164,186,375 
150.506,380 
»3».637.o56 
»37.6»9»3*4 
»9.367t435 
141,107,793 


1,661,403,086 


it 

h 

< 


4,661,719 
4,631,005 

4»«57.»75 
4.o*9»56i 
4.460.155 
5»oi3.*M 
5.a96.335 
4355.045 
4.3*7.903 
4*39.656 
3^78^15 
4.551^64 


4^51.789 


301.659 


430,594 
5S3.Q49 
383,131 


Si.754 
573,949 


3 

V 

SO 

2 


39314 
464,730 
"7»6i4 


44i.«90 
467.143 


460,641 


■a 

! 

£ 

&. 

< 


67.21 
66.63 

59-94 
5S.10 
64.30 
73.38 
76.36 
70.00 
63.36 
64x51 
57-37 
6563 


8 

! 

&>. 

$6 
< 


6o*3 
68.85 
61.9a 
60.02 
66*3 
74«67 
78.89 
73.31 
65.36 
66.13 
59.26 
67  .80 


65.63         67.80 
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TABLE  II. 


AMOUNT   OP  WATER  DRAWN   FROM   EACH  SOURCE  DURING  THE  YEAR    1 896. 


January  . 
February  . 
March  .  . 
April  .  . 
May  .  .  . 
June   .  •   . 

J«Jy  .  .  . 

August 
September 
October     . 
November 
December 

Total*    . 


Breed's. 


4*.»43.9*> 
70^48^89 

53*139.3" 
13,536,268 

»3.567.517 

33^34.040 

35.637.790 

73M05 

1*344.975 

6*979*477 

10,773,436 


317,311,191 


Birch. 


36^16,500 
43.353»9<o 
131.160*055 
i30»°30.345 
103,910,090 


448,980*00 


Largest  week  July  18, 40,076,700  gallons. 
Largest  day  July  3,  8^89^00  gallons. 


Canal. 


108,047,035 
90.373.38o 
58^68,116 
68,103,943 
^3^60,056 
139,880,573 
101,184*310 
73.37f.8oo 


7*34«*53S 
133.683,994 


894.»5.635 


Total. 


144,643,187 
133,617,300 
139*517.005 
130,343,365 
'  35.9S6.334 
153*48,090 
161,634,850 
151,366,500 
131,891,060 
»37»375.3*o 
"7.331*105 
144*55*30 


1.660,307,336 


3<> 


PUBLIC    WATER    BOARD 


TABLE  III. 

RAINFALL    AT  THE   PUMPING   STATION    FOR    1896. 


DAY 

OF 

MONTH. 


»3 

3 


*9 
3" 


l\l 


C        i       J? 


is 

e 

a 


.    .  O.65         O.5O        0.2 ! 

!    .  .       .  .    ;  *o.oo     0.45 

.  .    j  *o.o3  I  *o.<h 

.  .      *o.i2  '  *o.n 

.  .  I  0.06  .  . 
J    o.if      1.60      0.03 

.  .  I  .  .  I  o.ay 
!  *o.6o  I  *o.oa      .  .  ■ 


•0.05      0.45 


•0.50 


0.8S, 


3.03 


I 


<M5 
0.30 
0.23  j 
0.09  j 


0.33  .  . 

•  •    I  0.34 

0.22  0.11 

0.33  .  . 


0.40 

0.7S 
1.16 


133 
o-54 


0.05 
0.04 

0.08 
o.33 

0.0S 

0.03 


0.18 
0.80 


0.60 


0.03 

»o.8o 


0.77 
0.14 


t  *o.o7 


I  *o.so  ! 


♦0.09    «o.44 
♦003  l  *o.77 


!*oo5 


♦0.0S  '  .  . 

1*1.00,   0.51 


0.10 

0.94 


.14 1  0.30 1 


0.05 
0.22 


0.15 


042 
0.58 
0.50 
0.02 


0.04 
0.39;    0.41 


0.03 
0.58 


0.08 


I 


j    0.30  (    0.05      0.02 


0.0S 


0.27. 


0.07 


0.08 


0.30 


1.80 


•0.04  [ 


0.77 ' 
0.04 


1  0.30 


•05 


♦0.03 


o-45 
0.03 


0.06 


,  *°-°3 


•ia     0.75 
0.1 1 


1.02      0.4S 
0.50 


0.03 
0.05 
0.27 


0.4S 


0.03 
0.02 


0.49 
•0.19 


0.04 


J 


Total 


*-7S     5-75      4-97  i    »-56      a.03      »i7      *-53      *•»«      6-°8 


3-33 


3.S7I 


•Snow. 

Total  for  the  year,  3S.50. 
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TABLE  IV. 


SHOWING   THE   RAINPALL   AT  THE  CITY   HALL    FOR    1896. 


1 

DAY           | 
OF 
MONTH.      ' 

«a 

3 

*.  i 

'     !    A 

3      13 

1 

►, 

V 

3 

M 

ft 

i* 
6 
3 

1 

i 

2, 
l 

s 

■•    1  1 

fa    1   S 

a 
< 

* 

a 
s 

9 
< 

* 

0 
z 

I 

0.73 !  *o3S 

0.34 

. 

•  • 

O.74 

•  • 

-. 

a     .    .    .    . 

.   • 

o-39 

O.O9 

.  • 

0.10 

.  • 

3  •  •  •  •  ! 

040 

0.07 

.  . 

.  . 

4    ....    1 

.   • 

*o.i6  |  *o.oi 

.  . 

.  . 

O.36 

•    • 

.  . 

0.31 

.  . 

0.01 

*::::. 

•  • 

iia      !  '. 

•  • 

•  • 

O.37 

0.33 
O.l  I 

ZS 

0.05 

0.9s 

•  • 

J::::! 

.  .      •0.35 

*OJOX 

.  . 

0.40 

O.33 

.  .  1  0.77 

•  .    |    •  • 

033 

0.63    0.14 

9 . . . . 

•0.05 

0.30  I    .  .. 

0.35 

MS 

10 ... . 

*o-34 

.  •    '    .  . 

0.09 

0.53 

11  .... 

.  • 

•  •    1  *°-33 

.   . 

<M3 

13     ....     1 

•0.05 

.  .    1    .  . 

0.43 

.  . 

.  . 

13     .... 

.  . 

*04S      •  • 

. 

.  . 

!    0.11 

•    • 

.    . 

0.31 

o.57 

*°-57 

.  . 

14     .... 

1.03 

0.54 

3:::: 

•0.39 

0.1$ 

.  . 

.  . 

•0.08 

*O.II 

*o.55 

.  .    '    .  . 

IT      .... 

0.15 

O.Ol 

o.« 

O.46 

0.1 1 

3  :  :  :  : 

#  # 

•0.05 

.  . 

.  . 

19 .... 

.  . 

•0.09 

0-39 

0.16 

0.34 

.  . 

.    . 

O.64 

JO     ...   • 

•0.03 

0.30 
*o.3> 

0.06 

0.04 

0.3 1 

O.O5 

;    0.33 

33    ...  . 

O.07 

O.08 

33    .... 

*O.OI 

O.18 

i.ii 

♦0.06 

34    ...  . 

i-59 

0-73 

.  . 

3:::: 

•0.01 

; ;  1  ; ; 

0.30 

i  '• : 

; ; 

1    ?f 

3  : : : : 

#  t 

: :  1  : : 

0.01 

O.S4 

0.04 

O.O3 
0.04 

j    0-49 

.  # 

39    ...  . 

•  • 

1.03  0.79 

0.03 

. . 

0.53 

y>    .  .  .  . 

.  # 

. .  1 0.04 

.   . 

O.O 

1     .   . 

O.I7 

. . 

O.OI 

0.03 

•0.19  !    .  . 

31    .... 

# 

. .  1  . . 

! 

O.08 

0.06 

1    •  * 

Total 

3.03 

4-44 

3-91 

'•57 

3.16 

1  *•*> 

1  '•« 

!  »•« 

5-53 

3-3» 

!    354 

1.06 

♦Snow. 

Total  for  the  year,  34.37 
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TABLE   V. 


SHOWING  THE  DEPTH  OF  WATER   IN   PONDS  FOR   EACH  WEEK  DURING  1896. 


January    1    . 
January   6  .  . 
January  13  . 
January  30  . 
February    1 
February   8 
February  15 
February  22    , 
February  39    , 
March   a  .  .  , 

March  9  .  .  , 
March  16  .  .  , 
March  33  .  .  . 
March  30  .  .  . 
April  4  .  .  . 
April  11  .  .  , 
April  18  .  .  , 
April  as  .  .  , 
May  a  .  .  .  , 
May  9  .  .  .  , 
May  16 .  .  .  . 
May  33.  .  .  , 
_ une  1  .  .  .  , 
\  une  9  .  .  .  . 
]  une  16  .  .  .  . 
]  une  33.  .  .  . 
'  une  39  ...  . 

uly  6  .   .  .  . 

uly  14 

uly  20  .  .  .  . 
i 'uly  37  .  .  .  . 
August  1  .  . 
August  8  .  . 
August  15  .  . 
August  33  .  . 
August  39  .  . 
September  8  . 
September  14  . 
September  31  . 
September  38  . 
October  3  .  . 
October  10  .  . 
October  17  .  . 
October  34  .  . 
October  31  .  . 
November  9  . 
November  16  . 
November  33  . 
November  30  . 
December  7  . 
December  14  . 
December  31  . 
December  38  . 


Breed's  Pond. 


ao.a'j 

30.3  fa 
SO.l 

30 

30 

31* 

31.7S 

31.4 

30.11 

30.5 

31.1 

31.7 

ai-3 

20.3 

ao.cS' 
ao.6 

30.61* 
30.6S 

*M 

30.3 
30. 

19  °> 
19.S 

193 

:i:7 

iS.a 

181 

17.10 

■7-7 

>7-4S 

16.10S 

16.1  S 

!£:" 

16.3 
16.3 
,6.3 
16.3 

16.5  s 
16.8 
16.9 
17.3 

»73 

!25 

.8.3 
1S.7 
19. 
19. 


Birch  Pond. 


194 
19.4 

'9-31* 
19.11 
30.9  »»' 
31. 
31. 1  '3 

»»-3 

31.6 

31.11 
33.1 S 
33.6 
33-9  S 

sa.oS 

33.9  S 
33.9 

S3.. 

32.8 
23.7 

**s 

2a.3 
32.3 

33.1 

31. 10 
31. S 

31.5  S 

ai.i 

19.11 

19.10 

i9.7'a 

19.7 

•9-5  32 


16.5  S 

»5-3 
14.4 

13. IO 
11.10 

10.S 

tt 

I'9 1 

86 

8.10 

9- 

9-3 

9-7 

99 


Walden  Pond. 


9.9 
10.3 
10.6 
11. 
11.11 

13.6 

13.SS 
14.10 

16.4  S 

16.7 

16.7S 

16.8 

16.8 

16.C 

iS-S 

»s- 

lH 
136 

13.7 

11.9 

10.7  s 

9^ 
93 
8.1 

7» 
S-'i 
4-a 


Glen  Lewis 
Pond. 


17.10 
17.10 

n&i 
17.10S 
17.6 
»5-7 

¥ 

16.9 
i7.§ 
17.S 
17.1 
17.7 
17.S 
1c.11 

i6.a 

16.3S 

16.5 

16.6  S 

1 6.7S 

16.10 

»7- 

«7. 

17.1 

17.  S 

17-S 

17- 


12:, 


16.10S 
16. 1 1 

>7- 

16.11 

16.10 

16.9 

16.10 

»7- 
17.1 
17.1 
17.1 
17.1 
17.1 

17.6 

l7i 
17.6 

i7.a 

16.7 

16. 

»S-9 

»3- 
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TABLE    VI. 


SHOWING   THE   LOCATION   OF   GATES    SET   IN    1896. 


Adams  street   .     . 
Summer  street 
Hamilton  avenue 
Konomo  avenue  . 
Lookout  terrace  . 


On  east  line  of  Chestnut  street,  26  feet,  6  inches  60uth 
of  north  line  of  Adams  street. 

On  east  line  of  Cottage  street,  17  feet  south  of  north 
line  of  Summer  street. 

O9  east  line  of  Bay  View  avenue,  17  feet  south  of 
north  line  of  Hamilton  avenue. 

On  south  line  of  Broadway,  17  feet  west  of  east  line 
of  Konomo  avenue. 

On  south  line  of  Grant  street,  17  feet,  6  inches  west 
of  Lookout  terrace. 


TABLE    VII. 


SHOWING    THE   LOCATION  OF   HYDRANTS    SET    IN    1 896. 


LOCATION. 


West  Green  street     Centre  street. 

Lynnfield  avenue    :  North  end. 

Konomo  avenue  .  !  380  feet  from  Broadway. 
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TABLE   VIII. 


LEAKS   IN   PIPES   AND   HYDRANTS. 


SIZE  OF  MAINS. 


1  16  in. 


January  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  . 
September 
October  . 
November 
December 


13  in.   10  in. 


8  in. 


6  in. 

3 

8 

9 
S 
6 


4in.!    £ 


Totals 


66 
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TABLE  IX. 


SHOWING  THE  KIND,  SIZE  AND  NUMBER  OP  WATER  METERS  IN  USE  IN  1 896. 


Trident  .  .  .  . 
Thompson  Bee  . 
Thompson  .  .  . 
Ball  and  Fltz    . 

Union 

Hersey 

Worthington  .  . 
Columbia     .  •  . 

Weir 

Crown  .  .  .  .  . 
Neptune  .  .  .  , 

Nash 

Empire     .  .  .  . 

Gem 

Niagara  .  .  .  . 
Motors 


Totals 


%«• 


%in.    ^4 in.  I  1  in.    iV4in.  iftln. 


304  I 
a68  ' 

»»5 
43 
»3 
33 
■3 

5 

3 

9 

3 

3 


30  1  - 

38  |. 

19 1  - 
12  ' 

3  !  < 


I 


3  in.     3  in.  i  4  in. 


457  I    8»2  I     1S3  '        3  I      43        34  : 


16 


Total. 

5*» 
407 
36a 
101 
68 
58 
So 
3i 
10 

»9 
'3 
6 

3 


1.561 


Total  gallons  metered,  349,906,830. 
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90 


43 

40 
$76 
566 

180 

97 

779 
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TABLE  XI. 


SHOWING   THE   AMOUNT   AND   SIZE   OF  CAST-IRON    PIPE   LAID   IN    1 896. 


WHERE  LAID. 


6  in. 


Abbott  street  .  .  . 
Adams  street  .  .  . 
Curve  street  .... 
Gas- House  road  .  . 
George  street  .  .  . 
Glenwood  avenue  . 
Goodridge  street  . 
Forest  Hill  avenu  e 
Hamilton  avenue 
Konotno  avenue  .  . 
Lookout  terrace  .  . 
Lowell  street  .  .  . 
Neptune  street  .  . 
Northern  avenue  . 
Springfield  street  . 
SUckncy  street  .  . 
Summer  street .  .  . 
Vine  street  .... 
Warren  street .  .  . 
Willow  street  .  .  . 
Whitney  street    .   . 


Totals  . 


ai6 
196 

*9°' 


H7 

90 

•500 

»7 
904 


•705 
1.594 


433 
"  *$o6 


S»7»7 


4  in. 


*6oo 
*387 


'43 


40 


♦576 


*<666 


180 
97 


a.779 


•Relaid. 


Total  pipe  laid  in  1896 

Cement  pipe  taken  up  and  replaced  with  cast-iron  pipe  .  . 

Total  extension 

Previously  laid 

Private  pipe  in  Swampscott 

Pipe  in  Saugus 

Total  supplied  by  the  works 


MILES. 

FEET. 

8,49° 

5.837 

a,«59 

108 

1 ,7Sa 

1,788 

16 

3,»74 

ias 

4,"3 
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SUMMARY   OF   STATISTICS. 

Report  of  1896. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1S95, 

Lynn  and  Saugus, 
Date  of  construction, 
Owned  by, 
Source  of  supply, 


66,861 

1870  to  1896 

City  of  Lynn. 


Mode  of  supply, 


Five  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co.,  of 
Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  11,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  10,000,000 
daily  capacity. 

1.  Kind  of  coal  used, 

Georges  Creek. 

2.  Cost  of  coal, 

$3.70  (2,000  lbs.)  delivered. 

Leavitt  and  High.  Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

1,146,050  1,598.5°° 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

300  600 
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Lcavitt  and  High.  Lurctz. 

5.  Total  consumed  for  the  year  (3)+(4), 

1,146,350  1, 599^00 

6.  Total  pumpage  for  the  year,    in  gal- 

lons, 

623,382,276     1,037,462,650 

7.  Average  dynamic  head  against  which 

pump  works, 

162.30  165.25 

8.  a.     Number  of   gallons  pumped    per 

pound  of  coal  (3)+(4), 

5439  648.70 

/>.     Number  of  gallons  raised  ioo  feet 
per  pound  of  coal  (3)+(4), 

882.74  1,07202 

9.  Duty,  in  foot  pounds  per  ioo  pounds 

of  coal,  no  deductions, 

rwv gallons  pumped  (4)x8-34X  ioox dynamic  head  (5) 

'  total  coal  consumed. 

73.607,452  89,426,269 


COST    OF    PIMPING,    FIGURED    OX    PIMPING     STATION     EXPENSES, 

viz.,  $10,896.56. 

10.  Per   million   gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$6.55 

1 1 .  Per    million    gallons    raised    one   foot   high 

(dynamic), 

3.99  cents 


COST    OF     PCMPINXi,     FIGURED    ON    TOTAL    MAINTENANCE,     VIZ.  : 

$I3I,352.06. 

12.  Per  million    gallons  raised    against  dynamic 

head  (7)  into  reservoir, 

$79.06 

13.  Per    million    gallons    raised    one    foot    high 

(dynamic), 

48.16  cents 
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CONSIMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered. 
Average  daily  consumption  in  gallons, 
(Gallons  per  day  to  each  consumer, 


69.361 

67.«39 

1,661,403,086 

249.906,830 

4.55 1. 789 
67.80 


DISTRIIUTION. 

Wrought  Iron,  cement-lined,  and  ca»t-iron 

From  2  to  20  inches  in  diameter 

2,659  fc*t 

10$  mile*,  4.441  feet 


Kind  of  pipe  used, 

Si/c, 

Kx  tended, 

Total  now  in  use, 

Total  now  in  use, 

Ljnn,  Saugiu,  Swamptcott,  125  mile*,  4,223  feet 
Number  ot  leaks  for  the  \ear, 

146 
Hxdrants  added, 

3 
!l\dr.mt*  now  in  use, 

170 
(tates  atldcd, 

5 
(iates  n«»v>  in  use, 

936 
Uange  of  piessure  of  city  for  da\  ami  night, 

50  to  65  pound • 
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SERVICES. 

Kind  of  pipe  used, 

Iron,  cement-lined,  adamanta,  galvanized  iron  and  lead  lined 
Size  of  pipe  used, 

%  to  10  inches  in  diameter 
Extended, 

u,n6 

925 

264 

20 

11,267 

90  miles,  4,911  feet 

75 

748 

4*163 

7  miles,  1,749  feet 

355 
1,561 


Discontinued, 

Number  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Sangus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1895, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


w* 
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ANNUAL   REPORT. 


Office  of  the  Public  Water  Board,  ) 
January  i,  1898.  j 

To  the  Honorable  Mayor  and   City   Council  of  the   City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-sixth  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

Water  Supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870.  The  first  source  of  supply  was  Breed's  pond, 
which,  when  full,  has  twenty-two  feet  of  water  at  the  dam.  It 
contains  58.45  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,v  including  pond  surface,  of 
•93  square  miles. 

Birch  pond  has  a  depth  of  21.50  feet  of  water  at  dam,  and  a 
pond  surface  of  82  acres,  with  a  drainage  area,  including  the 
pond  of  .66  square  miles,  a  total  storage  capacity  of  381,062,901 
gallons. 

In  1886  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  pond  over  the  canal,  equipped  with  a  steam  engine  and 
boiler  of  60  horse  power,  and  a  Webber  15  inch  centrifugal  pump 
capable  of  pumping  12,000,000  gallons  of  water  daily  from  the 
canal  into  the  pond.  This  became  necessary  in  order  to  fill 
Birch  and  Breed's  ponds  when  they  were  unable  to  fill  from  their 
own  water-shed. 

Walden  pond,  when  full,  has  17  feet  of  water  at  dam,  a  pond 
surface  of  128  acres,  and  a  water-shed,  including  pond  surface, 
of  1 .3 1  square  miles,  a  storage  capacity  of  403,163,826  gallons. 
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Glen  Lewis  pond  has  a  depth  of  17  feet,  with  a  pond  surface 
of  36  acres,  a  water-shed,  including  pond  surface,  of  .36  square 
miles,  and  a  storage  capacity  of  120,475,126  gallons. 

The  water-shed  of  these  ponds,  together  with  the  water-shed 
of  Hawkes  brook,  1.92  square  miles,  makes  a  total  of  5.18 
square  miles,  with  a  reservoir  capacity  of  1,167,265,193  gallons. 

By  an  Act  of  Legislature,  passed  May  27,  1894,  authority  was 
given  to  the  city  of  Lynn  to  take  Saugus  river  and  its  tributaries 
(except  Lake  Quannapowitt  and  Crystal  Lake  in  Wakefield)  as 
an  additional  water  supply.  This  addition  comprises  a  water- 
shed of  22.91  square  miles. 

In  pursuance  of  the  general  development  of  our  present  water 
supply,  as  required  by  increased  consumption,  the  following 
order  was  passed  by  the  City  Council : 

In  Board  of  Mayor  and  Aldermen,  1 
December  4,  1894.  / 

Ordered,  That  the  Water  Board  be  and  hereby  is  authorized  to  build 
a  storage  basin  in  Hawkes'  Brook  valley,  at  a  cost  not  exceeding  $125,000, 
and  that  the  same  be  charged  to  the  account  of  Water  Construction. 

Under  the  provisions  of  this  order  an  additional  reservoir  has 
been  added  to  our  supply  by  constructing  a  dam  across  the  valley 
of  Hawkes*  brook.  When  full,  the  pond  contains  a  storage 
capacity  of  300,000,000  gallons  and  covers  an  area  of  75  acres. 

The  first  cost  of  construction  was  estimated  at  $125,00,  which 
expense  covered  the  amount  for  land  damage  and  the  construction 
of  the  dam.  Afterwards  it  was  considered  best  to  thoroughly 
clean  the  bed  of  the  pond  which  carried  the  expense  to 
$147,821.02.  All  soil  above  the  level  at  which  water  can  waste 
from  the  pond  was  removed ;  the  remaining  portion  was  covered 
with  about  one  foot  of  gravel  and  sand.  By  thus  preparing  the 
bed  of  the  pond  the  greatest  degree  of  purity  should  be  secured 
in  its  waters. 

The  work  of  constructing  was  carried  on  under  the  supervision 
of  Lucian  A.  Taylor,  civil  engineer,  of  Worcester,  who  has  had 
an  extensive  experience  both  as  an  engineer  in  designing  and  as  a 
contractor  in  building  works  of  this  description.    This  additional 
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reservoir  will  bring  our  total  storage  capacity  to  1,467,265,193 
gallons — an  amount  but  slightly  in  excess  of  what  is  required  for 
the  immediate  future,  and  a  short  time  only  should  elapse  before 
additional  storage  capacity  should  be  provided  by  constructing  a 
dam  immediately  below  the  site  of  the  present  dam  at  Walden 
pond,  with  45  feet  of  water  at  the  dam  and  a  storage  capacity  of 
2,800,000,000  gallons,  all  upon  land  owned  by  the  city.  It  will 
also  be  necessary  to  construct  a  dam  across  the  upper  end  of  Glen 
Lewis  pond,  with  11  feet  of  water  at  dam.  To  utilize  this 
reservoir  it  will  be  necessary  to  pump  the  water  of  Hawkes* 
Brook  pond  elevation  into  the  higher  level.  The  opportunity 
given  the  water  to  stand  for  a  long  period  in  a  reservoir  of  this 
size  would  ensure  a  greater  degree  of  purity. 

The  work  of  diverting  Saugus  river  into  the  Hawkes'  Brook 
valley  is  nearly  finished.  When  the  tunnel  is  completed,  and  it 
becomes  necessary  to  take  the  water  of  Saugus  river,  the  water- 
shed contributing  the  supply  will  contain  less  than  50  inhab- 
itants to  the  square  mile,  and  should  furnish  water  of  the  very 
best  character. 

Purity  of  the  Water. 

This  is  a  subject  of  the  highest  importance  for  the  welfare  of 
our  citizens.  Such  an  important  factor  in  the  daily  life  of  every 
individual  should  be  delivered  to  them  in  the  highest  degree  of 
purity  possible.  To  effect  this  most  desirable  result  a  large 
amount  of  labor  has  already  been  performed  in  improving  the 
water-shed  and  cleaning  out  the  beds  of  the  ponds. 

It  is  desirable  to  still  further  continue  our  work  in  another 
direction.  For  some  time  particular  attention  has  been  given  to 
the  purification  of  surface  water  supplies  by  filtration.  The 
most  comprehensive  study  of  the  results  to  be  gained  by  filtration 
has  been  obtained  by  the  State  Board  of  Health  during  the  last 
ten  years  at  their  experiment  station  at  Lawrence. 

The  value  of  their  experiments  may  be  deduced  from  the  fact 
that  an  experimental  filter  so  located  as  to  make  it  comparable 
with  a  large  filter  of  a  city  supply  system  has  given  an  average 
bacterial  efficiency  of  99.70  per  cent,  while  under  continuous 
operation  one  year. 
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The  improvement  made  in  the  purity  of  a  water  supply  by 
filtration  is  more  plainly  shown  by  the  effect  upon  the  health  of 
the  people  of  Lawrence  from  the  filter  built  under  the  advice  of 
the  State  Board  of  Health,  and  first  put  in  operation  September 
20,  1S93. 

This  is  shown  by  the  following  table  taken  from  their  report 
of  1896,  giving  the  deaths  from  typhoid  fever  in  that  city  during 
the  period  of  1885  to  1896  inclusive : 

Deaths  from  Typhoid  Fever  in  Lawrence,  2885-1896. 


1885 
1886 
1887 
1888 
1889 
1890 
1 891 
1892 
1893 
1894 
189S 
1896 


TOTAL 
NUMBER 

OP 
DEATHS. 


17 
23 

47 
48 
55 
60 

55 
50 
39 
24 
16 
10 


DEATHS  PER 
10,000  POPULATION. 


4.20 

5-75 
"•75 
12.00 

13-75 
13-33 
12.20 

IT. II 

8.66 
5«oo 

307 
1  86 


PERSONS  WHO  MAY 
HAVE  BEEN  EXPOSED 
TO  INFECTION. 


IS 


12 

9 

2 


£Bsg 


To  still  further  improve  the  quality  of  our  water  supply  we 
recommend  the  filtration  through  sand,  as  recommended  by  the 
State  Board  of  Health  for  Lawrence. 
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Walden  Pond. 

From  its  first  construction  the  water  of  Walden  pond  contained 
algae  growths  in  large  quantities  rendering  it  disagreeable  in 
taste  and  odor  to  such  an  extent  that  during  the  summer  months 
it  became  unfit  for  use. 

In  1894  the  work  of  improving  the  quality  of  the  water  was 
commenced  by  cleaning  out  the  soil  from  the  bed  of  a  portion  of 
the  pond.  This  work  was  continued  in  1895  and  1896.  The 
entire  expense  incurred  was  $17,270.  The  swamps  in  the 
water- shed  were  also  drained.  The  practical  effect  of  this  work 
became  evident  in  the  summer  of  1897  when  the  water  retained 
its  good  character  throughout  the  entire  year. 

High  Service. 
The   new   high  service   supply  has   now   been  in    successful 
operation   for   two   years;     sufficient  pressure  is   given   on   the 
highest  levels  and  a  greater  average  pressure  is  secured  over  the 
entire  high  service  than  in  the  low. 

Biological. 
Weekly  biological  examinations  have  been  made  of   the  top 
and  bottom,  water  in  all  of  the  reservoirs  and  from  tap  at  the  City 
Hall  during  the  year.     The  purity  of  the  supply  is  improving. 

Street  Mains. 

During  the  last  year  cement-lined  pipe  has  been  replaced  with 
cast-iron  pipe  in  the  following  streets : 

Summer  street  from  Pleasant  to  Commercial  street.  Boston 
street  from  Kirtland  street  to  the  Saugus  line.  Mt.  Pleasant  street 
and  Prospect  street. 

Water  Supply  for  Fire  Purposes. 
The  city  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.  The  water  is  delivered  from  the  dis- 
tributing reservoir  on  Pine  Hill  by  three  mains,  30-inch,  24-inch, 
and  16-inch  respectively,  to  Walnut  street  at  the  pumping  station. 
From    the  pumping   station   a  20-inch  main    extends    through 
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Walnut,  Winter,  Cedar,  Mall  and  North  Common  streets,  City 
Hall  square,  Central  avenue  to  Andrew  street,  and  through 
Liberty  from  Central  avenue  to  Willow  street.  A  1 6-inch  main 
from  the  pumping  station  passes  through  Walnut,  North  Federal, 
Marion,  Centre,  Elm,  Summer  and  Andrew  streets,  connecting 
at  that  point  with  the  20-inch  main,  then  through  Central  avenue 
and  Union  street  to  Silsbee  street.  A  1 2-inch  pipe  from  the  30- 
inch  main  at  the  pumping  station  is  laid  through  Walnut, 
Kirtland,  Marion,  Federal,  and  North  Common  streets,  connect- 
ing with  the  20-inch  main  at  Mall  street.  A  12-inch  main  from 
the  reservoir  for  the  high  service  runs  down  the  Reservoir  road 
to  Linwood  street,  thence  through  Tapley  street,  Woodlawn 
street,  Lover's  Leap  avenue,  Forest,  North  Franklin  and  Franklin 
streets,  Western  avenue  to  Washington  street,  where  it  is  con- 
nected to  the  low  service  and  can  be  used  if  necessary.  In  the 
business  part  of  the  city  1,000,000  gallons  per  hour  can  be 
delivered  if  necessary. 

Land  Purchased  in  1897. 

Estate  J.  A.  Ingalls 6|  acres. 

Charlotte  F.  Parker 14  1-6  a. 

Phebe  A.  Chase 3$  acres. 

Rienzi  Phillips 1  acre. 

G.  H.  and  A.  J.  Phillips 1  acre. 

Statement. 

FUNDED    DEBT. 
Funded  loan  Dec.  20,  1896       .         .         .       $i,775»30O  00 
Bonds  issued  in  1897         ....               25*000  00 
Total  loan  Dec.  20,  1897        .        .        . $1,800,300  00 

SINKING    FUNDS. 
Amount    in    hands    of   Commissioners 

Dec.  20,  1896 $30o»43o  9° 

.Received  from  Treasurer  in  1897     .         .  54*821  39 

Income  from  investments         .         .        .  12,108  42 

$367»36o  1i 

Amount    in    hands    of   Commissioners 

Dec.  20,  1897 $367,360  71 

Balance   in   hands    of  Treasurer,   Dec. 

20,  1897 43.898  39 

$411,259  10 
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treasurer's  statement  dec.  20,  1897. 

Received  from  water  rates        .        .        .  $179,328  88 

Received  from  premiums  on  bonds  .  2,203  5° 

Received  from  accrued  interest  on  bonds  230  56 

$181,762  94 

EXPENDITURES. 

Maintenance $64,018  31 

Interest     .......  73*846  24    # 

$137,864  55 

Net  income $43*898  39 

Respectfully  submitted, 

W.  B.  LITTLEFIELD, 

President. 
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REPORT  OF  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1898.  f 

To  Wm.  B.  Littlefield,  President: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1897. 

receipts  for  1897. 

Fixture  rates $121,396  74 

Meter  rates 50,258  34 

Additional  rates 1*364  93 

Miscellaneous 6,241  10 

Fines 82  00 

Total  revenue $*79»343  n 

Extra  pipe 2,943  *9 

Total  receipts  as  per  cash  book     ....  $182,286  30 


COMPARATIVE    STATEMENT    OF    REVENUE. 

Amount  collected  during  the  year         .        .        .  $*79>343  n 

Amount  outstanding,  fixture  rates        .        .  $15*17740 

Amount  outstanding,  meter  rates         .        .  4*386  52 

Amount  outstanding  (not  due)  meter  rates  .       11,824  99 

31*388  91 


$210,732  02 
Deduct  amount  due  January  1,  1897      .        .        .  27,02005 


Revenue  for  1897 $183,711  97 

Revenue  for  1896 190*531  33 


Decrease $6,819  36 
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STATEMENT    OF    NET    EARNINGS  FOR    1 897. 

Revenue $183,711  97 

EXPENSES. 

Interest $731846  24 

Maintenance 62,431  36 

Rebate  to  Saugus 3.325  65 

139.603  25 

Net  earnings $44,108  72 

EXPENDITURES    FOR    THE    YEAR     1897. 
MAINTENANCE. 

Mains $14,077  S3 

Pumping 10,906  29 

Salaries  and  office 9.056  23 

Services 6,285  37 

Legal, "  tubular  wells  " 5.347  50 

Meters 4i940  62 

Damages 2,880  35 

Stable  and  shop 2,177  81 

Engines  and  boilers 1,908  06 

Pumping,  Birch  pond 1,742  18 

Legal 1,025  74 

Conduit 500  55 

Walden  pond 459  15 

Hawkes'  pond 289  32 

Engine  house 267  61 

Birch  pond 203  23 

Reservoir 152  50 

Taxes 102  45 

Breed's  pond 84  12 

Glen  Lewis 24  75 

$62,431  36 

CONSTRUCTION. 

Hawkes' Pond  canal $23,166  17 

Mains 7,599  33 

Services 5.425  24 

Walden  pond,  land 1,008  50 

Compressor 515  00 

$37,714  24 

Less  amount  received  for  extra  pipe     .        .        v  2>943  19 

Net $34,77 1  05 
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STATEMENT 

SHOWING   COST   OF   WORKS   TO  JANUARY    I,    1898 

Mains,  hydrants  and  gates $843,245  36 

New  supply  and  land 337»39°  75 

Services  and  courts .,  289,388  1 1 

Walden  and  Glen  Lewis  ponds 185,17942 

Engines  and  boilers 140.327  29 

Reservoirs  and  land 131,581  49 

Hawkes'  pond 147,821  21 

Birch  pond  and  land 93*47 1  84 

Engine  house  and  land 57*5^2  39 

Breed's  pond  and  land 57»>35  28 

Pipe  conduits  and  land 45>?93  98 

Force  mains  and  land 4f«546  13 

Meters 37»53l  42 

Stand-pipe  and  pumping  machinery 34.212  07 

Hawkes*  pond  canal        .        . 23,166  17 

Highland  service 12.431   17 

Tubular  wells 9  47°  02 

Engineering 9,246  17 

Work  shop  and  stable 2,056  97 

Compressor 515  00 

$2»498,572  24 
Less  amount  received  for  pipe 134804  56 

Total  net  cost $2,363,767  68 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE  O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn n>374 

Number  of  services  in  Saugus 805 

Total 12,179 

Number  put  in  during  the  year  (Lynn)     ....  185 

Number  put  in  during  the  year  (Saugus)  ....  54 

Total 239 

Number  extended  during  the  year  (Lynn)         ...  20 

Number  extended  during  the  year  (Saugus)      ...  2 

Total 22 

Number  discontinued 20 

Number  not  in  use 25 

Turned  on  (new  services) 180 

Turned  on  (reoccupied) 231 

Turned  on  (rates  and  fines  paid) 12 

Shut  off  (for  vacancy) 479 

Shut  off  (for  non-payment) 33 

Shut  off  (for  repairs) 29 


i6 
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STATEMENT 

SHOWING    THE    NUMBER    OF    BUILDINGS    TO   WHICH   WATER    IS    SUPPLIED, 

ALSO   THE   NUMBER    OP    FAMILIES,    VARIOUS    FIXTURES,    ETC., 

CONTAINED    IN    THE    SAME,    TOGETHER   WITH    THE 

NUMBER   OF   FIRE   HYDRANTS,    DEC.   31,    1897. 


LYNN. 

Dwellings 10,553 

Stores  and  shops          .         .         .         .         .  1,177 

Factories 179 

Offices 474 

Restaurants  and  saloons     ....  80 

School-houses 50 

Churches 28 

Bakeries 32 

Laundries 20 

Engine  houses 10 

Families 15*848 

Boarding-houses 221 

Faucets 30,108 

Water-closets 13.272 

Bath  tubs 5»353 

Hand  hose 3»°55 

Urinals 189 

Heaters         .......  850 

Stationary  engines 157 

Motors 25 

Greenhouses 16 

Drinking  fountains 29 

Stand-pipes  for  fire  purposes       ...  16 

Stand-pipes  for  water-carts          ...  72 

Sewer  connections 20 

Automatic  sprinklers           ....  87 

Hydrants 793 

Hydrants  for  car  sprinklers         ...  35 


SAUGUS. 

TOTAL. 

758 

n,3" 

39 

I,2l6 

2 

l8l 

'5 

489 

.. 

80 

6 

56 

5 

33 

.. 

32 

.. 

20 

3 

»3 

866 

16,714 

2 

223 

1,500 

3i.°b8 

460 

i3'732 

303 

5.556 

137 

3.192 

8 

197 

49 

898 

6 

163 

.. 

25 

2 

18 

.. 

29 

1 

17 

.. 

72 

.. 

20 

2 

89 

139 

932 

.. 

35 
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STATEMENT 


SHOWING  THE 

YEARLY   REVENUE   O 

F  THE   DEPJ 

IRTM 

BNT 

SINCE  THE   FIRST 

INTRODUCTION  OF  WATER  INTO  THE  CITY   IN   1871. 

From  October 

I,  1871,  to  January  1 

1872            ...              $8,989  00 

From  January  1 

,  1872,  to  January  i, 

1873 

27.568  is 

From  January  i 

,  1873,  to  January  1 

1874 

47.992   6l 

From  January  ] 

i,  1874,  to  January  1, 

1875 

53.545   6l 

From  January 

i»  '875,  to  January  1 

1876 

52.553   26 

From  January 

[ ,  1876,  to  January  1 

1877 

60,807    12 

From  January 

U  1877,  to  January  i, 

1878 

64,002   50 

From  January 

1,  1878,  to  January  1 

1879 

67,570   14 

From  January 

i»  1879,  to  January  1, 

1880 

73.949  80 

From  January  j 

[,  1880,  to  January  i, 

1881 

79.635    12 

From  January  i 

,  1 881,  to  January  1, 

1882 

80,967  76 

From  January  1 

,  1882,  to  January  1, 

1883 

94.419  52 

From  January 

[,  1883,  to  January  i, 

1884 

98,893  54 

From  January  1 

t,  1884,  to  January  1, 

1885 

"4.903  86 

From  January  ] 

[,  1885,  to  January  i, 

1886 

110,089  11 

From  January 

1,  1886,  to  January  i, 

1887 

"6,375  70 

From  January 

I, '1887,  to  January  1 

1888 

123,507  73 

From  January 

t,  1888,  to  January  1, 

1S89 

134,480  27 

From  January 

[,  1889,  to  January  i, 

1890 

141.865  53 

From  January 

t,  1890,  to  January  1, 

1891 

154,788  27 

From  January 

[,  1 891,  to  January  1, 

1892 

I7L744  85 

From  January 

[,  1892,  to  January  1, 

1893 

188,979  88 

From  January 

i>  1893,  to  January  i, 

1894 

177.803  56 

From  January 

[,  1894,  to  January  1, 

1895 

176,655  50 

From  January 

t,  1895,  to  January  1, 

1896 

185,572  88 

From  January 

[,  1896,  to  January  i, 

1897 

190,53*  33 

From  January 

[»  1897,  to  January  1, 

1898 

183,711  97 
$2,981,964  58 

i8 
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FUNDED  WATER  LOAN. 


When  Payable. 


Jan.       i,  1899 

Jan.       i,  1900 

Apr.     1,  1900 

Jan.       i}  1901 
Mar.      1,  1903 

May      1,  1904 

Jan.       1,  1905 

Apr.     1,  1905 

May      1,  1905 

Dec.      1,  1905 

Nov.     1,  1913 

Nov.     1,  1913 

Mar     15,  1914 

Dec      1,  1914 

Dec.      1,  1915 

Apr.     1,  1916 

May      1,  1916 

Sept.     i,  1916 

Oct.      1,  1916 

Feb.     1,  1917 

June     1,  1917 
July      1,  1917 

Aug.    1,  1917 

Oct.      1,  191 7 

Nov.     1,  1917 

Apr.     i,  1918 

June     1, 1918 
July       1,  1918 

Apr.      i,  1919 

July       1,  1919 
Jan.       1,  1920 

Apr.     i,  1920 

Apr.      i,  192 1 

Oct.      1,  192 1 

Jan.       1,  1922 
July       1,  1922 

Apr.      1,  1923 

July       1,  1925 

July       1,  1926 

Sept.     1,  1927 

Note  (on  demand) 

Rate 

Per  Cent. 

Amount 

5 

$50,000 

5 

50,000 

4 

IO,000 

5 

5O.O0O 

4 

8,O0O 

3i 

7»300 

5 

200,000 

4 

150,000 

3J 

66,500 

34 

5.O0O 

4 

2O,000 

3i 

31,000 

4 

50,000 

4 

20,000 

3* 

6,000 

3* 

2,000 

3* 

24>500 

4 

IO,000 

4, 

9,000 

3i 

6,500 

3* 

3.500 

4 

7.500 

4 

5iOOo 

4 

2,000 

4 

6,500 

4 

15,000 

4 

10,000 

4 

50,000 

4 

100,000 

4 

110,000 

4 

35.000 

4 

150,000 

4 

50,000 

4 

25,000 

4 

50,000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

50,000 

4 

25,000 

100,000 

$1,800,300 
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REPORT  OF  SUPERINTENDENT. 


To  Wm.  B.  Littlejield,  President  Public  Water  Board: 

9  Sir, — In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for  the  year  ending 
December  31,  1897. 

Water  Supply. 

In  January,  February  and  March,  1897,  water  was  pumped 
into  Birch  pond  from  the  canal,  a  total  of  425,000,000  gallons 
being  deemed  sufficient  with  the  probable  rainfall  to  fill  the 
pond  by  July  1 . 

On  January  1,  1897,  Breed's  pond  contained  181,000,000 
gallons;  Birch  pond,  70,000,000  gallons;  Glen  Lewis  pond, 
63,000,000  gallons;  Hawkes'  pond,  110,000,000  gallons;  a  total 
of  424,000,000  gallons;  equal  to  91  days'  supply.  On  July  1  we 
had  1,263,000,000  gallons  in  store  for  the  summer  months,  equal 
to  274  days'  supply,  based  on  the  daily  consumption  for  1896. 

Weekly  microscopical  examinations  have  been  continued  of  the 
water  in  all  of  our  reservoirs  and  the  tap  at  the  City  Hall.  The 
quality  of  the  water  was  better  than  in  any  preceding  year. 

The  supply  for  the  year  was  taken  from  the  various  sources  as 
follows : 

Breed's  pond 254,351,499  gallons 

Birch  pond 546,022,515       " 

Walden  and  Hawkes*  ponds  .        894,786,766 

A  total  of 1,695,160,780  gallons 

This  is  an  increase  over  1896  of  35,853,454  gallons.  Although 
Hawkes'  Brook  pond  was  filled  for  the  first  time,  the  character  of 
the  water  was  excellent,  showing  the  importance  of  thoroughly 
cleaning  the  bed  of  a  new  reservoir. 
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Hawkes'  Pond  Canal. 


The  work  commenced  in  diverting  the  water  of  Saugus  river 
at  Montrose,  at  a  point  just  above  the  railroad  to  Hawkes*  pond 
at  its  upper  end  by  means  of  a  canal  (consisting  of  2,430  feet 
open  canal,  220  feet  concrete  conduit,  200  feet  stone  culvert,  730 
feet  tunnel ;  having  a  capacity  for  delivering  about  30,000,000 
gallons  daily)  is  approaching  completion,  and  will  be  ready  early 
in  1898. 

Pumping  Station. 

The  engines  have  required  no  extensive  repairs  during  the  year. 

An  air  compressor  has  been  placed  in  the  engine  house  to  fill 
the  high  service  air  chambers  with  air  to  relieve  the  shocks  on  the 
pipe  system.  A  new  check  valve  has  been  set  in  the  20-inch 
force  main  from  the  Leavitt  engine  to  replace  the  old  one  which 
has  become  worn  out. 

At  the  January  inspection  of  the  two  old  tubular  boilers,  £he 
insurance  company  condemned  them  as  unsafe  for  further  use  and 
the  steam  pressure  was  reduced  to  70  lbs.  They  have  been  used 
only  23  days  during  the  year,  and  on  December  15  were  removed 
to  make  room  for  the  new  Belpaire  boiler  which  arrived  on  x 
December  4. 

The  steam  piping  in  the  boiler-room  has  been  changed  so  that 
it  has  a  more  direct  run  and  is  free  to  expand  in  all  directions. 
A  connection  was  also  made  in  the  main  line  for  the  new  boiler. 

On  December  20  the  foundation  was  commenced  for  the  new 
boilers. 

The  fence  around  the  back  lot  has  riad  new  posts  set  and  been 
thoroughly  repaired  and  painted. 

During  the  year  10,684  feet  of  cement-line. 1  pipe  was  taken  up 
and  replaced  with  cast-iron  mains  in  the  following  streets : 
Summer,  Prospect,  Mount  Pleasant  and  Boston.  Two  thou- 
sand one  hundred  and  twenty  five  feet  of  cast-iron  pipe  has  been 
laid  in  1 1  streets  as  petitioned  for  by  the  abutters.  One  hun- 
dred and  four  bursts  came  in  the  cement-lined  pipe. 

During  the  year  six  gates  have  been  set  in  connection  with  the 
new  mains;  four  have  been  set  for  the  street  sprinklers;   10  new 
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gates  replaced  old  ones;  four  hydrants  were  put  in  for  street 
sprinkling  by  cars ;  28  street  sprinklers  were  repaired  ;  33  hydrants 
were  repaired;  33  leaks  in  hydrants  and  12  leaks  in  main  gates 
were  repaired;  15  new  hydrants  replaced  old  ones;  23  main  gate 
boxes  were  raised  where  streets  were  graded ;  378  feet  of  ledge 
was  excavated  in  trenching  for  mains  in  new  work,  and  73  in 
service  trenches;  185  services  were  put  in  aggregating  8,266  feet 
in  length ;  20  services  were  extended,  a  length  of  SS6  feet ;  20 
were  discontinued ;  eight  services  were  renewed ;  255  services 
were  changed  from  the  old  pipe  to  the  new ;  853  corporations 
were  cleaned  out ;  1 70  lead  pieces  were  put  in  place  of  old  ones ; 
104  iron  stop  boxes  to  replace  old  wooden  ones;  1 19  stop  boxes 
reset ;  287  leaks  in  service  pipes  were  repaired ;  853  services  were 
cleaned  out;  62  service  boxes  were  raised;  21  were  lowered;  23 
services  were  thawed  out ;  38  new  stop-  and-wastes  were  put  in  to 
replace  old  ones ;  36  private  hydrants  were  repaired ;  306  new 
meters  were  set;  139  meters  were  taken  out,  tested  and  repaired ; 
49  meters  were  changed;  seven  new  meter  boxes  replaced  old 
ones ;  eight  new  outside  meter  boxes  were  put  in ;  *  1 7  stand- 
pipes  were  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  presented, 

JOHN   C.  HASKELL, 

Superintendent '. 
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PUBLIC    WATER    BOARD. 


TABLE  I. 

•HOWING   TUB  CONSUMPTION   09   WATKK   FOR   THK   YKAR    ENDINO 
DECKMBKR   31,    1 897. 
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September. 

Ortnlicr 

Nmember 

December 


39A*  06  01 
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I     i^iS  61.44 

JV^4«  ' 6».oi 

W.**o  I ^J  15 

475.54*      70.ii 

JV7.677 7°'J 
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....        JSi,4M  7**>J 
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»J4.*S7.<tt»  4.U*M*>«   " 
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s 

< 


65M 

69.36 
63.5P 
64.09 
65^8 
71.67 
7*« 
FM* 
79-AJ 
75** 
6s.11 
04-00 


TouU  and  average*. 


.      i/im.jsmSu     4/M'Am 67.S9        70,16 
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TABLE  II. 

AMOUNT  OF  WATER   DRAWN   FROM   BACH   SOURCE   DURING  THE  YEAR  1897. 


January  .  . 
February  , 
March..  , 
April  .  . 

May 

Jane    .  . 

July 

August  .  , 
September 
October  .  , 
November 
December , 


Totals 


Breed's. 


54.aio.S95 

13.599.314 
58^81,094 
16,009,^50 
40,76i.43a 

9»5»6,3»4 
19,484,560 

7348,aS5 
11,060,790 

9,617,460 


»54»35i»499 


Birch. 


61^65,6% 

72,408355 
118,546,021 

13.343.74* 
58^38,275 
50,287,450 


3.73».75o 
108,060,93s 
59.938£io 


546,022,515 


Canal. 


63340.690 


57.58».55o 
56,608,475 
53.46i368 
I53.66a^36 
142,098,553 
149,116,845 
«39.  *37.96o 
»5.5oi,95o 
63.781,440 


894.786,766 


Total. 


138,668,700 
126,619,450 

»3»»*45.335 
1*9.607,385 
131,056,100 
144.510,750 
163,178,76c 
161,577.!" 
156^65,100 
i53^3i,5oo 
133,562378 
i33^37.7io 


1,695,160,780 


Largest  day,  December  21,  7,597,700. 
Largest  week,  September  11,  39,792,300. 
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TABLE  III. 


RAINFALL   AT  TUB   PUMPING   STATION   FOR    1 897. 


DAY 

UP 

MONTH. 

6 

9 
e 

6 

2 

c. 

6 

c 

>» 

« 

9 
U 

9 

%1 

V 
X> 

S 
0 

p. 

</3 

i 

0 

u 

E 

> 
0 

s 
8 

*-> 

£ 

3 

< 

2 

•— » 

s 

*— \ 

< 

0 

z 

A 

1     .    •    .    . 

•0.08 

0.1 3 

0.02 

O.30 

1.43 

3     .    . 

0.10 

O.bO 

O.42 

.  . 

0.65 

.  . 

3     •    •    • 

0.03 

0.3O 

0.03 

•005 

4     .    .    .    . 

o.aS 

•   . 

0.33 

.    . 

<M7 

.  . 

O.61 

.  . 

.  . 

©35 

i:::: 

<M7 

.  . 

O.37 

O.05 

.  . 

O.O4 

.    • 

.  . 

0.1s 

0.35 

0.02 

7   .  .  .  . 

.  . 

0.05 

.   . 

0  45 

0.01 

•0.34 

b   .  .  .  . 

<M3 

0.00 

0.16 

090 

O.O3 
0.73 

1.87 
0.04 

050 

0.05 

10   .... 

.  . 

.  . 

O.02 

0.02 

11    .... 

.  . 

.   . 

.   . 

0.03 

O.I3 

0.05 

OO5 

.    . 

0.01 

».*5 

13     .... 

•  • 

♦090. 

0.17 
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Total 

a-37 

i.SS 

339 

3.49 

3S9 

4.70 

3«S 

4*5 

3.14 

0.33 

6.05 

4»3 

•Snow. 

Total  for  the  year,  38.05. 
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TABLE  IV. 

SHOWING  THE   RAINFALL   AT  THE  CITY   HALL   POR    1 897. 


DAY 

or 

MONTH. 
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O.32 

5  .... 

6  .  .   .  . 

<M7 

O.03 

0.20 

005 

0.02 

0.09 

I : : : : 

0.50 

♦0.24 

o-54 

0.02 

0.17 
O.58 

9  .  .  .  . 
10  ...  . 

•  • 

•    • 

0.02 

43 

0.01 
0.73 

0.06 

11   .... 

.  . 

.    . 

.  . 

0.03 

.  . 

0.07 

O.O5 

.  . 

0.02 

1$ 

.   . 

12     ...    . 

*O.I7 

0.09 

.  . 

o-34 

.  . 

0.16 

.    . 

.  . 

0.21 

O.30 

13     ...    • 

.  . 

.    • 

•  . 

•  . 

0.05 

0.32 

0.20 

.    . 

0.13 

.  . 

.    • 

.    . 

14  ...    . 

15  ...    . 

•  • 

•    ' 

•0.32 

0.16 
0.15 

0.0 1 
0.0s 

0.15 

•  • 

<M3 
0.30 

O.O3 
0.10 

1.66 
0.23 

16    ...    . 

.  • 

O.O4 

.  . 

.  • 

.  . 

.  • 

0.28 

0.03 

.  . 

17     ...    . 

0.23 

0.12 

0.01 

iS   .  .  .  . 

0.60 

19   ...  . 

.  . 

.    . 

0.34 

.  , 

.  , 

0.22 

,  , 

,  . 

*o.o8 

,  . 

20   ...  . 

•047 

*o.oS 

0.27 

.  . 

0.1S 

.  . 

.  . 

<M9 

•0.19 

•o.iS 

21    .... 

0.11 

0.20 

0.06 

22   .... 

♦0.05 

•0.57 

0.98 

0.79 

.  . 

.  . 

•0.15 

•0.01 

23   ...  . 

.  . 

.  . 

0.47 

.  • 

.  . 

.  • 

•  . 

0.02 

049 

24    ...   • 

.  . 

•   . 

0.37 

.  • 

0.68 

.  . 

0.19 

1. 71 

0.02 

.  . 

.  . 

.  . 

25    ...  . 

0.02 

0.2S 

0.01 

0.01 

.  . 

26     ...    . 

0.30 

0.29 

•0.17 

3  : : : : 

•0.34 

>   * 

•  • 

007 

o-33 

♦0.07 

.   . 

.  . 

.  . 

0.01 

1.3S 

1.05 
O.OS 

0.1 1 

0.07 

•0.03 

30  ...  . 

0.32 

0.02 

0.11 

•0-54 

Total 

2.02 

1 -»3 

2.20 

2.92 

4.35 

454 

3.10 

5.06 

2.18 

0.29 

6.24 

3-73 

♦Snow. 

Total  for  the  year,  37.76. 
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TABLE  V. 

SHOWING  THE  DEPTH  OF  WATER  IN  PONDS  FOR  EACH  WEEK  DURING  1897. 


January  4  . 
January  11  . 
January  iS  • 
January  35  . 
"February  1  . 
February  S  . 
February  15  , 
February  aa  . 
March  1  .  . 
March  S  .  . 
March  15  .  . 
March  aa  .  . 
March  39  .  . 
April  3  .  .  . 
April  10  .  .  . 


April  17  . 
April  ao . 


April 

May  1  .  .  . 
May  8  .  .  . 
May  is  .  .  . 
May  aa  .  .  . 
May  39  .   .  . 

une   s  .       . 

une  13  .  .  . 
]  une  19  .  .  . 
'une  36  .  .  . 
;  uly  5  •  •  • 
,  uly  13  .  .  . 
;  uly  19    .  .  . 

uly  a6  .  .  . 
August  a  .  . 
August  9  .  . 
August  16  .  • 
August  33  .  . 
August 30  .  . 
September  6 
September  13 
September  ao 
September  37 
October  a  . 
October  9  . 
October  16  . 
October  33  . 
October  30 
November 
November  15 
November  33 
November  39 
December  4 
December  1 1 
December  18 
December  35 


8 


llawkes 
Pond. 


13.6 

13.10 
M-3 

»5-4% 

16.3 

13.7 

14.10 

15-7 

17-3 

30.6 

33.S 
33.3 

34.11 

34.1 1% 

34.8 

34.11 

34.10% 

34.11 

34.11 

34.11% 

34.10 

H-9 

349 

34.7 

H-S 

34.10 

34.6 

34* 
34.3 

31. tO 

30.3 

l8.ll 

16. 

>4-3 

13. 
8.9 

6. 

a* 

8.9 

9.10 
11.6% 
11. 1 
14.6 
15.6 


Breed's 
Pond. 


18.10% 

19.3 

19.1 

18.3% 
19.1 
19.11 
30.8 

31.7 

30.11 

30.II 

31.6 

31.1% 

31. 

30.11% 

a,i 

31.6 
31.8 

31.4 
31.9 

31. 

30.1I 

ao.10 
30.5 

30.3 

30. 

30. 

19.9 

I9.6 

194 

19.1 

18.IO 

1S.5 

18.1 

17.11 

,72 
17.6 

17.1 

16.8 

16.5 

16.9% 

,71 
17.6 

17.10 

1S.1 

19.8 


Birch 

Walden 

Lewis 

Pond. 

Pond. 

Pond. 

10. 

1 1.3 

10.3 

6.6 

.... 

io.a% 

6.3% 

.  .   . 

11.10 

6.S 

.  •   . 

»3-5 

6.8 

.  .   . 

15- 

6.6 

.  .   . 

17.6 

6.8 

.  .   . 

19. 

SO.l 

\h 

.  .   . 

V,i 

S.6 
10.8 

: : : 

l\P 

. . . 

13. 

... 

31.11 

13.3 

. . . 

«3% 

23.6 

13.10 

»3-4 

: : : 

33.C 
33.6 

i3->° 

... 

i3-'» 

.  * . 

33.6 

14.3 

... 

33.6 
31.  IO 

#* 

. . . 

33.4 

14.9 

. . . 

33.IO 

14.10 

. . . 

»3-i 

15.10 

. . . 

33.10 

iS" 

■ . . 

33.8% 

>59 

. . . 

32.7 

»S-* 

.... 

33.5 

14.3 

.... 

33.3 

13.6 

.... 

33.3 

ia.6 

.... 

33.4 

13. 

.... 

31. II 

11.3 

.... 

31.9% 

10.5 

13.9 

3i!s 

95 

ia.9% 

8.10 

13. IO 

31. S 

I3.10 

31.3 

9- 

13.IOU 
13.10% 

31. 

9- 

31. 

9- 

13.11 

30.I1 

9. 

«3- 

30.9 

S.i  1 

•3- 

30.7 

S.10 

13.11 

30-3 

89 

13.9% 

30.1% 

S.6 

13.9 

1I.6 

S.11% 
9-4 

13-6 

iS. 

9-7 

I3.IO 

174 

9.10 

»4-3 

i6.j 
15.8 

10.10 
11. 3 

«4-7 

15.8 

11.6 

16.3 

iS.S 

11.3 

16.4 

PUBLIC    WATER    BOARD. 


35 


TABLE  VI. 


SHOWING   THE   LOCATION   OF   GATES   SET   IN    1 897. 


Cook  street 

Fiske  street 
Mt.  Pleasant  street 
Raddin's  court* . . • 
Summer  street. .  •  • 


LOCATION. 


On  south  line  of  Grant  street,  16  feet,  6  inches  north 
of  east  side  of  Cook  street. 

On  west  line  of  Marianna  street,  13  feet  west  of  east 
side  of  Fiske  street. 

On  east  line  of  Ridgeway  street,   15  feet  south  of 
north  line  of  Mt.  Pleasant  street. 

On  east  line  of  Raddin's  court,  48  feet  south  of  north 
side  of  Boston  street. 

On  east  line  of  Blossom  street,  17  feet  south  of  north 
side  of  Summer  street. 
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TABLE  VII. 


LEAKS   IN  PIPES   AND   HYDRANTS. 


MONTH. 

S1ZK  OF  MAINS. 

3 

0 

ao  in. 

16  in. 

12  in. 

,oin. 

8  in. 

6  in. 
3 

4  in. 

•0 

X 

4 

4 

a 

1 
5 

3 

4 
8 

1 

April 

i 

i 

a 

i 

2 
I 

2 

6 
5 

9 

3 
5 

May 

■ 

Tunc    .••«.  

July     

. 

1 

i 

October 

4          * 

i 

i 

3 
3 

9 
3 

5 

4           » 

7 

Totals     .  .  .  f 

I 

3 

40 

45 

33 

PUBLIC    WATER    BOARD. 
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TABLE  VIII. 


SHOWING  THE  KIND,  SIZE  AND  NUMBER  OF  WATER  METERS  IN  USE  IN  1897. 


Hin. 

%in. 

%in. 

1  in. 

ii/iin. 

i^in. 

a  in. 

3  »n. 

4  in. 

Total. 

Trident ......... 

art 
95 

64 
40 

1 
36 

3 
3« 

10 

1 
7 

415 
*5 
lai 
40 
40 
*7 
13 
10 

5 

«4 
3 
8 

7 
3 

40 
40 

53 

2 
18 

»3 

1 
ia 

6 

5 

10 
1 

4 

691 
495 
»74 
10S 

a 
1 

1 

1 

Ball  and  Fitts    ..... 

9S 
70 
5° 
41 
36 
a6 

8 

6 

*5 

Nash 

Worthington ...... 

3 

1 

11 

1 

1 

4 

Weir 

1 

10 

a 

30 

iS 

1 

6 

a 

.  . 

»7 

3 
1 

.  .  .  i  .  . 

3 

Gem 

1 

Motors  .......     a 

' 

Totals 

611 

97i 

190 

3 

43 

30 

a 

16 

I.86S 

Total  gallons  metered,  a70.a36.000. 
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TABLE  X. 


SHOWING   THE   AMOUNT   AND   SIZE  OF  CAST-IRON   PIPE   LAID   IN    1897. 


WHERE  LAID. 

16  in. 

10  in. 

Sin. 

6  in. 

4  in. 

*4,S6o 

*i,ii6 

•34 

120 
371 

Cook  street 

Fiske  street •<• ..<.... 

$ 

454 

S 

82 
36 

»34 
209 
♦30 

•ft 

•Sao 

10S 

*a,68a 

.... 

•*3 

*ii9 

•176 
36 

Totals 

♦3.6S3 

*4,S6o 

*».»39 

*.95<> 

1,17a 

•Relaid. 

10,684  icct  relaid ;  2,135  feet  new. 


Total  pipe  laid  in  1897 

Total  cement  pipe  taken  up  and  replaced  with  cast-iron  pipe, 

Total  extension 

Previously  laid 

Private  pipe  in  Swampscott . 

Pipe  in  Saugns 

Total  supplied  by  the  works 


1 1  LBS. 

FEET. 

I3.S09 

IO,6S4 

3,135 

10S 

1, 78a 

I.78S 

17 

»,oj7 

136 

3^7 
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SUMMARY   OF   STATISTICS. 

Report  of  1897. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1895. 

Lynn  and  Saugus, 

66,861 
Date  of  construction, 

1870  to  1897 


Owned  by 
Source  of  supply, 

Mode  of  supply, 


City  of  Lynn 

Five  artificial  storage  basins,  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 

By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co. 
of  Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  11,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  10,000,000 
daily  capacity. 

1.  Kind  of  coal  used, 

Georges  Creek 

2.  Cost  of  coal, 

$3.70  (2,000  lbs.)  delivered. 
Leavitt  and  High.       Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

567,300  2,285,150 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

3 

900 
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Lcavitt  and  High.  Loretz. 

5.  Total  consumed  for  the  year  (3)+(4), 

567,300        2,286,050 

6.  Total    pumpage   for   the  year,  in  gal- 

lons, 

271.907.330  1,423.543.150 

7.  Average  dynamic  head  against  which 

pump  works, 

172.16  166.72 

8.  a.     Number   of   gallons    pumped   per 

pound  of  coal  (3)+(4), 

479-3o  628.80 

b.     Number  of  gallons  raised   ioo  feet 
per  pound  of  coal  (3)-^— (4), 

825.17  1,047.82 

9.  Duty,  in  foot  pounds   per   100   pounds 

of  coal,  no  deductions. 

r\u»v_-gallon8  pumped  (4)x8.34XiQQX  dynamic  head  (5) 
J  total  coal  consumed. 

75,091,203         86,867,596 


COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

viz.,  $11,219.25. 

10.  Per  million  gallons  raised   against   dynamic 

head  (7)  into  reservoir, 

$6.61 

11.  Per    million    gallons   raised    one   foot   high 

(dynamic), 

3.94  cents 


COST    OF    PUMPING,    FIGURED     ON     TOTAL     MAINTENANCE,    VIZ. 

$137,864.55. 


12.  Per  million  gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$81.37 

13.  Per   million   gallons   raised    one    foot    high 

(dynamic), 

48.55  cents 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer. 


68,300 

66,000 

1,694,258,389 

270,236,000 

4,641,804 

70.  t6 


DISTRIBUTION. 

Wrought  iron,  cement-lined,  and  cast-iron 

From  2  to  20  inches  in  diameter 

2,125  feet 

109  miles,  1,286  feet 


Kind  of  pipe  used, 

Size, 

Extended, 

Total  now  in  use. 

Total  now  in  use, 

Lynn,  Saugus,  Swampscott,  126  miles,  327  feet 
Number  of  leaks  for  the  year, 

146 
Hydrants  added, 

1 
Hydrants  now  in  use, 

171 
Gates  added, 

6 
Gates  now  in  use, 

942 
Range  of  pressure  of  city  for  day  and  night, 

50  to  65  pounds 
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SERVICES. 

Kind  of  pipe  used, 

Iron,  cement-lined,  adamanta,  galvanized  iron  and  lead  lined 
Size  of  pipe  used, 

I  to  10  inches  in  diameter 
Extended, 


Discontinued, 

Number  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1897, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


9»i5i 
870 

185 
20 

ii,374 
92  miles,  2,632  feet 

54 
802 

2,499 
7  miles,  4,248  feet 

307 
1,868 
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ANNUAL  REPORT 


OF  THE 


'""PUBLIC  WATER  BOARD 


OF  THE 


CITY  OF  LYNN 


For  the  Year  Ending  December  ji,  1898 


lynn,  mass.  : 

Whittbn  &  Cass,  Printers 

1899 
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ANNUAL  REPORT 


OF  THE 


PUBLIC  WATER  BOARD 


OF  THE 


CITY  OF  LYNN 


For  the  Year  Ending  December  31,  1898 


lynn,  mass.  : 

Whitten  &  Cass,  Printers 

1899 


OFFICERS  FOR  1898 


Thos.  P.  Nichols, 

For  one  year. 

C.  O.  Bekdb, 

For  three  years. 


W.  B.  Littlepikld,  Pres. 
For  two  years. 

James  Burns, 

For  four  years. 


D.  A.  Sutherland, 

For  five  years. 

Superintendent  and  Clerk,  John  C.  Haskell. 
Water  Registrar,  Wallace  O.  Mudge. 
Pumping'  Engineer,  C.  A.  Cowles. 
Assistant  Engineer,  G.  S.  Sanborn. 
Foreman  of  Mains,  Edwin  Maxwell. 
Foreman  of  Services,  Henry  Wheblock. 
Foreman  of  Meters  and  Repairs,  W.  H.  McClain. 

f  WlNSLOW  J.    ROWELL, 

J.  Frank  Pool, 
W.  B.  Moulton, 
John  Chamberlain. 


Inspectors 


Public  Water  Board  for  1899 


W.  B.  Littlefield,  Pres.,  for  one  year. 
S.  W.  Dearborn,  for  two  years. 
James  Burns,  for  three  years. 
D.  A.  Sutherland,  for  four  years. 
Thos.  P.  Nichols,  for  five  years. 


ANNUAL  REPORT. 


Office  of  the  Public  Water  Board,  ) 
January  i,  1899.  j 

To  the  Honorable  Mayor  and  City   Council  of  the   City  of 
Lynn  : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-seventh  annual  report,  together  with  the  reports  of 
Superintendent  and  Registrar. 

Water  Supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870.  The  first  source  of  supply  was  Breed's  Pond, 
which,  when  full,  has  twenty-two  feet  of  water  at  the  dam.  It 
contains  54-85  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,  including  pond  surface,  of 
•93  square  miles. 

Birch  pond  has  a  depth  of  21.50  feet  of  water  at  dam,  and  a 
pond  surface  of  82  acres,  with  a  drainage  area,  including  the 
pond  of  .66  square  miles,  a  total  storage  capacity  of  381,062,901 
gallons. 

In  1886  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  pond  over  the  canal,  equipped  with  a  steam  engine  and 
boiler  of  60  horse  power,  and  a  Webber  15-inch  centrifugal  pump 
capable  of  pumping  12,000,000  gallons  of  water  daily  from  the 
canal  into  the  pond.  This  became  necessary  in  order  to  fill 
Birch  and  Breed's  ponds  when  they  were  unable  to  fill  from  their 
own  water- shed. 

Walden  pond,  when  full,  has  17  feet  of  water  at  dam,  a  pond 
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surface  of  128  acres,  and  a  water-shed,  including  pond  surface, 
of  1. 3 1  square  miles,  a  storage  capacity  of  403,163,826  gallons. 

Glen  Lewis  pond  has  a  depth  of  17  feet,  with  a  pond  surface 
of  36  acres,  a  water-shed,  including  pond  surface,  of  .36  square 
miles  and  a  storage  capacity  of  120,475,126  gallons. 

Hawkes'  pond  has  a  depth  of  25  feet,  with  a  pond  surface  of 
75  acres,  a  water-shed,  including  pond  surface,  of  1.92  square 
miles  and  a  storage  capacity  of  300,000,000  gallons.  This  total 
area  of  5.18  square  miles  of  water-shed  has  a  total  storage  area 
of  1,467,265,193  gallons. 

By  on  Act  of  Legislature  passed  May  27,  1894,  authority  was 
granted  to  the  city  of  Lynn  to  take  Saugus  river  and  its  tribu- 
taries except  Lake  Quannapowitt  and  Crystal  Lake  in  Wakefield 
as  an  additional  water  supply.  This  addition  comprises  a  water- 
shed of  22.91  square  miles  or  over  four  times  as  great  an  area  as 
that  required  at  present  to  supply  our  yearly  consumption. 

In  the  general  development  of  our  present  water  supply,  a 
conduit  has  been  constructed  from  Saugus  river  to  Hawkes' 
pond,  commencing  at  the  river  from  a  point  just  above  the 
railroad  at  Montrose,  and  running  to  the  upper  end  of  Hawkes' 
pond.  This  conduit  consists  of  2,430  feet  of  open  canal,  220 
feet  concrete  conduit,  200  feet  stone  culvert  and  730  feet  tunnel, 
having  a  capacity  for  delivering  30,000,000  gallons  of  water 
daily  from  the  Saugus  river  to  Hawkes'  pond. 

It  has  not  yet  been  necessary  to  divert  any  water  through  the 
conduit  as  the  supply  of  water  from  the  old  source  has  been 
sufficient  in  quantity  during  1S98  and  will  be  sufficient  for  all 
demands  for  the  year  1899. 

The  water-shed  contributing  this  supply  contains  less  than  50 
inhabitants  to  the  square  mile  and  is  entirely  free  from  all  direct 
sewage  contamination. 

To  improve  the  quality  of  the  water  from  this  area,  the  entire 
bed  of  the  Saugus  river  has  been  lowered  and  thoroughly  cleaned 
of  all  obstructions  that  might  serve  to  impede  the  flow  or  injure 
the  character  of  the  water. 

The  work  of  draining  all  swamps  within  the  water-shed  was 
commenced  in  1898  and  will  be  prosecuted  to  its  completion 
during  the  summer  of  1S99. 


PUBLIC    WATER    BOARD    REPORT.  7 

To  fully  protect  the  purity  of  the  water  supply  from  sewage 
contamination,  the  surroundings  of  every  dwelling  situated  upon 
the  water-shed  contributing  the  water  supply  were  thoroughly 
examined.  All  vaults  so  situated  that  a/i  overflow  of  their  con- 
tents might  be  washed  by  rains  or  melting  snows  into  the  brooks 
or  water  courses  were  newly  constructed  by  the  Water  Depart- 
ment, in  a  thoroughly  water  tight  manner  and  have  been  under 
supervision  to  prevent  their  overflow  and  in  no  instance  have  they 
been  full  since  their  construction.  To  still  further  show  the 
slight  danger  of  infection  from  this  source,  there  has  not  been  a 
case  of  typhoid  fever  for  two  years  upon  this  water-shed. 

Purity  of  the  Water. 

Early  in  the  year  attention  was  called  to  the  purity  of  our 
water  supply  by  the  presence  of  the  inspectors  of  the  State  Board 
of  Health  who  came  for  the  purpose  of  determining  the  relation 
of  the  water  supply  to  the  cases  of  typhoid  fever  which  annually 
occur  and  which  were  deemed  by  them  to  be  unusually  prevalent 
at  the  time  of  their  visit. 

The  result  of  their  investigations  was  summarized  in  a  report 
accepting  the  waters  of  Breed's,  Birch,  Walden,  Glen  Lewis  and 
Hawkes'  ponds  as  suitable  water  for  domestic  use  and  recom- 
mending the  filtration  of  the  Saugus  river  water  and  that  measures 
be  taken  to  prevent  the  use  of  ice  from  polluted  sources.  With  a 
view  to  determine  the  number  of  cases  of  typhoid  fever,  that 
might  be  caused  by  the  public  water  supply,  the  Water  Board 
decided  to  institute  a  careful  investigation  of  every  case  of  typhoid 
fever  occuring  as  soon  as  reported  when  all  of  the  facts  pertinent 
to  the  case  could  be  ascertained.  A  general  list  of  questions  was 
prepared  covering  the  principal  features  liable  to  contribute  to  an 
infection  of  typhoid  fever. 

The  following  blank  shows  the  form  adopted  : 

Typhoid   Fever    in   City   of   Lynx. 
Typhoid  Fever  Case  No ,  in  the  City  of  Lynn,  since  Jan  i, 

(year.) 

Date  when  case  was  reported, 

Date  of  physician's  first  visit, 
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Date  of  patient's  going  to  bed, 

Date  of  maximum  temperature  during  illness, 

Name  of  attending  physician, 

Name  of  patient, Age, years 

Residence, 

(If  patient  has  moved  during  a  period  of  two  months  ending  with  date  of 

sickness,  please  state  former  and  present  residences  and  date  or  dates  of  removal.) 

Place  of  business 

(State  all  places  of  business  occupied  during  two  months  ending  with  date  of  illness.) 

Occupation, 

(If  changed  during  two  months  ending  with  date  of  illness,  state  changes,  with  dates 
of  such  changes.) 

Ride  bicycle, 

School  or  other  public  or  private  institution  attended, 

(During  period  of  two  months  ending  with  date  of  illness.) 

General  health, 

Health  before  attack, 

Exposed  to  fever, 

Trips  out  of  town 

(Information  should  cover,  with  dates,  all  places  visited  during  a  period  of  at  least  two 
months  ending  with  date  ot  illness.) 

Uncooked  food 


Sources 

of  Water 

Supply: 

Sources 
of  Milk 
Supply: 


At  home, 

(State  whether  the  public  supply  is  used  or  water  from  private  or  semi- 
private  wells,  springs,  etc.) 

At  place  or  places  of  business 

At  school,  etc  , 

Out  of  town, 

In  town 

(Give  names  of  all  dealers  of  whom  milk  has  been  obtained  by  patient 

during  a  period  of  two  months  ending  with  date  of  illness.) 

Out  of  town 


Ice        f  Dealer  or  dealers, 

Supply :  ^  Source  or  sources, 

Previous  cases  in  house, 

(Names  of  persons  and  dates  of  illness.) 

Other  cases  near  by, 

(Names  of  persons  and  dates  of  illness.) 

Condition  of  plumbing  in  house, 

Condition  of  premises, 

Doctor's  opinion  of  origin, 

No.  days  in  bed, 

♦Remarks  


♦(Remarks  should  embody  all  additional  information  which  can  be  obtained  relative  to 
special  or  unusual  conditions  affecting  this  case.) 
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Of  the  fifteen  deaths  occuring  from  typhoid  fever  during  the 
year  of  1898,  six  were  imported  from  out  of  town,  five  were 
secondary  infection  or  from  cases  entirely  independent  from  the 
water  supply,  and  four  were  of  unknown  origin,  in  no  case 
either  among  the  deaths  or  of  those  that  recovered  was  there  one 
that  could  be  traced  to  the  water  supply. 

To  show  the  purity  of  the  water  as  relating  to  typhoid  fever, 
we  will  quote  from  the  latest  report  of  the  State  Board  of  Health, 
page  11,  the  following  information  bearing  on  this  point : 

"The  death  rate  of  any  community  from  typhoid  fever  is  a 
most  important  index  of  the  sanitary  condition  of  such  com- 
munity. While  a  high  death  rate  from  this  cause  continuing  for 
a  short  period  and  affecting  a  limited  portion  of  the  community 
may  be  due  to  an  infected  milk  supply  or  some  unsanitary  local 
conditions,  a  persistently  high  typhoid  death  rate  recurring  year 
after  year  usually  indicates  a  polluted  water  supply." 

From  a  table  on  page  12  we  find  that  during  the  period  of 
five  years  from  1886  to  1890  inclusive  that  of  the  32  cities  in 
Massachusetts  but  two  had  a  less  death  rate  from  typhoid  fever 
and  Lynn  had  but  forty-eight  one  hundredths  (.4S)  of  the 
general  average.  During  the  period  of  five  years  from  1S91  to 
1895  inclusive  of  the  32  cities,  six  had  a  lower  death  rate  from 
typhoid  fever  and  the  death  rate  for  Lynn  was  but  sixty-five  one 
hundredths  (.65)  as  great  as  the  general  average.  We  also  find 
from  a  table  compiled  from  the  census  of  189a  showing  the  death 
rate  from  typhoid  fever  in  cities  in  the  United  States  with  over 
50,000  inhabitants  that  Lynn  has  the  least  death  rate  from 
typhoid  fever  of  any,  except  one  of  the  fifty-four  cities  and 
equally  as  good  as  that,  and  but  one-fourth  of  the  general  average. 

We  will  now  compare  the  purity  of  the  water  supply  for  189S 
with  the  only  other  source  from  which  it  would  be  possible  to 
procure  a  different  supply,  namely  the  Metropolitan  water  supply. 
The  death  rate  in  Boston  from  typhoid  fever  in  1898  was  3.31 
per  10,000  living;  Lynn,  2.27;  the  death  rate  in  Lynn  being 
but  sixty-eight  one  hundredths  (.68)  as  great  as  in  Boston. 

We  will  now  consider  the  disagreeable  character  of  the  two 
supplies  as  shown  from  the  monthy  examinations  of  the  State 
Board  of  Health  in  1898  of  water  taken  from  a  faucet  in  Boston 
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and  from  a  faucet  in  Lynn.  The  average  number  of  disagreeable 
organisms  found  per  cubic  centimeter  in  Boston,  208 ;  in  Lynn, 
46;  the  Lynn  water  having  twenty-two  one  hundredths  (.22)  as 
many  disagreeable  organisms  as  the  Boston  water.  This  later 
comparison  is  most  significant  when  compared  with  the  only 
standard  yet  instituted  to  positively  determine  the  purity  of  a 
water  supply.  This  is  the  standard  adopted  by  law  in  Germany 
which  obliges  the  filtration  of  all  surface  water  supplies  by  a 
system  of  filtratration  so  constructed  as  to  remove  all  organisms 
in  excess  of  100  per  cubic  c.  c.  This  analysis  shows  the  water 
supplied  to  Lynn  to  be  of  greater  purity  than  is  called  for  by  the 
most  rigid  test  applied  even  to  filtered  water. 

High  Service. 
The   new    high  service  supply    has   now  been    in   successful 
operation  for  three  years;    sufficient  pressure  is  given  on  the 
highest  levels  and  a  greater  average  pressure  is  secured   over  the 
entire  high  service  than  in  the  low. 

Biological. 
Weekly  biological  examinations  have  been  made  of  the  top  and 
bottom   water  in  all  of  the  reservoirs  and  from  a  tap  at  the  City 
Hall  during  the  year.     The  purity  of  the  supply  is  improving. 

Street  Mains. 

During  the  last  year  cement-lined  pipe  has  been  replaced  with 
cast-iron  pipe  in  the  following  streets : 

Albany,  Baker,  Congress,  Chase,  Hanover,  Timson  streets  and 
Bruce's  court. 

Water  Supply  for  Fire  Purposes. 
The  city  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.  The  water  is  delivered  from  the 
distributing  reservoir  on  Pine  Hill  by  three  mains,  30-inch,  24-inch 
and  16-inch  respectively  to  Walnut  street  at  the  pumping  station. 
From  the  pumping  station  a  20-inch  main  extends  through 
Walnut,  Winter,  Cedar,  Mall  and  North  Common  streets,  City 
Hall  square,  Central  avenue  to  Andrew  street,  and  through 
Liberty  from  Central  avenue  to  Willow  street.     A  16-inch  main 
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from  the  pumping  station  passes  through  Walnut,  North  Federal, 
Marion,  Centre,  Elm,  Summer  and  Andrew  streets,  connecting 
at  that  point  with  a  20-inch  main,  then  through  Central  avenue 
and  Union  street  to  Silsbee  street. 

A  1 2-inch  pipe  from  the  30-inch  main  at  the  pumping  station 
is  laid  through  Walnut,  Kirtland,  Marion,  Federal  and  North 
Common  streets,  connecting  with  the  20-inch  main  at  Mall 
street.  A  12-inch  main  from  the  reservoir  for  the  high  service 
runs  down  the  Reservoir  road  to  Linwood  street,  thence  through 
Tapley  street,  Woodlawn  street,  Lover's  Leap  avenue,  Forest, 
North  Franklin  and  Franklin  streets,  Western  avenue  to  Wash- 
ington street  where  it  is  connected  to  the  low  service  and  can  be 
used  if  necessary. 

In  the  business  part  of  the  city  1,000,000  gallons  per  hour 
can  be  delivered  if  necessary. 


Land  Purchased  in  1898. 


Andrew  Mansfield 
A.  A.  Mansfield 

A.  A.  Mansfield 
Mary  A.  Wilson 
Mary  A.  Wilson 
Mary  A.  Wilson 
F.  H.  Coburn 

B.  S.  Hone  . 
B.  S.  Hone  . 
M.  Burns 


.69  acres 

.93  acres 

1.23  acres 

28.25  acres 
8.31  acres 
3.51  acres 
375  acres 
4. 88  acres 
3.55  acres 

1064  acres 


Statement. 

WATER    DEBT. 


Amount  of  debt,  Dec.  20,  1897 
Bonds  issued  in  1898 
Total  Dec.  20,  1898 


$1,800,300  00 
35,000  00 


$1,835,300  00 


SINKING  FUNDS. 

Amount  of  funds  Dec.  20,  1897        .  $367,36071 

Received  from  Treasurer,  1898        .  .              43,898  39 

Income  from  investments  in  1898    .  .               14,882  16 

Total  amount  in  hands  of  Commissioners, 

Dec.  20,  1898 $426,141  26 

Balance  in  hands  of  Treasurer,  Dec.  20, 

1898 60,550  82 


486,692  08 
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Treasurer's  Statement  for  the  Year  Ending  Dec.  20, 1898. 
RECEIPTS. 

From  water  rates $181,877  11 

From  premiums  on  loans  .        .  4>388  75 

From  accrued  interest  on  bonds  sold      .  84  44 

$186,350  30 

EXPENDITURES. 

For  maintenance $50,953  24 

For  interest 74,846  24 

'35.799  48 

Net  income $60,550  82 

Respectfully  submitted, 

W.  B.  LITTLEFIELD, 

President, 
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REPORT  OF  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1899.  ) 

To  Wm.  B.  Littlefield,  President: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1898. 


receipts  for  1898. 


Fixture  rates  . 

Meter  rates    . 

Additional  rates 

Miscellaneous 

Fines 

Total  revenue 

Extra  pipe 


Total  receipts  as  per  cash  book    . 


pi  17,630  91 

57.139  78 

1,620  54 

5.3^5  87 

52  80 

$181,759 

90 

2,842 

44 

$184,602 

34 

COMPARATIVE    STATEMENT    OF   REVENUE. 


Amount  collected  during  the  year 
Amount  outstanding,  fixture  rates 
Amount  outstanding,  meter  rates 
Amount  outstanding  (not  due)  meter  rates 


Deduct  amount  due  January  1,  1898 

Revenue  for  1898  .... 
Revenue  for  1897  .... 

Increase  


$17,266  49 

5.793  36 

13.227  51 


$181,759  90 


36,287  36 

$218,047  26 
3L388  91 

$186,658  35 
183,711  97 

$2,946  38 


H 
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STATEMENT    OF    NET    EARNINGS    FOR    1 898. 

Revenue $186,658  35 

EXPENSES. 

Interest $74*84$  24 

Maintenance 47,8 19  63 

Rebate  to  Saugus 3*348  33 

126,014  20 

Net  earnings •.  $60,64415 

EXPENDITURES    FOR    THE    YEAR    1 898. 
MAINTENANCE. 

Pumping $10,338  41 

Salaries  and  office 8,619  20 

Services 6,245  09 

Mains 5.627  13 

Meters 4*586  98 

Engines  and  boilers 2,977  75 

Legal  (tubular  wells) 2,368  91 

Stable  and  shop 2,342  36 

Taxes,  Saugus  and  Lynnfield        .        .                 .  1,21022 

Walden  pond 947  81 

Conduit 544  50       - 

Lighting  plant 51000 

Hawkes'  pond 345  48 

Engine  house 296  03 

Damages 250  06 

Laboratory *92  3<> 

Reservoir 180  03 

Birch  pond 118  62 

Glen  Lewis  pond °6  75 

Breed's  pond 52  00 

$47,819  63 

CONSTRUCTION. 

Hawkes'  pond  canal $I7>637  51 

Hawkes'  pond 9&1  35 

Services 4>29°  39 

Mains 4.262  16 

Stand-pipe °2  °°     .      ., 

$35t863  41 

Less  amount  received  for  pipe      ....  .  2,842  44 

Net $33»O20  97 
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STATEMENT. 

SHOWING  COST  OF  WORKS  TO  JANUARY  I,  1S99. 

Mains,  hydrants  and  gates $847,507  52 

New  supply  and  land 337.39°  75 

Services  and  courts 293,678  50 

Walden  and  Glen  Lewis  ponds 185,179  42 

Engines  and  boilers 140,327  29 

Reservoirs  and  land 131,581  49 

Hawkes'  pond *  157.432  56 

Birch  pond  and  land 93^47*  84 

Engine  house  and  land 57*562  39 

Breed's  pond  and  land 57.135  28 

Pipe  conduits  and  land 45*293  9S 

Force  mains  and  land     ........  41.546  13 

Meters * 37»53l  42 

Stand-pipe  and  pumping  machinery 34»274  07 

Hawkes*  pond  canal 40,803  68 

Highland  service *  2,431   17 

Tubular  wells 9*47°  02 

Engineering 9,246  17 

Work  shop  and  stable 2,056  97 

Compressor 515  00 

$M34»435  65 
Less  amount  received  for  pipe 137*647  00 

Total  net  cost $2,396,788  65 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE   O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn 11*456 

Number  of  services  in  Saugus 84a 

Total 12,298 

Number  put  in  during  the  year  (Lynn)     ....  82 

Number  put  in  during  the  year  (Saugus)  ....  37 

Total 119 

Number  extended  during  the  year  (Lynn)        ...  19 

Number  extended  during  the  year  (Saugus)      ...  2 

Total 21 

Number  discontinued 15 

Number  not  in  use       ........  24 

Turned  on  (new  services) 114 

Turned  on  (reoccupied) 363 

Turned  on  (rates  and  fines  paid) 8 

Shut  off  (for  vacancy) 490 

Shut  off  (for  non-payment) 31 

Shut  off  (for  repairs) 30 
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STATEMENT 

SHOWING    THE    NUMBER    OF    BUILDINGS    TO    WHICH   WATER    IS    SUPPLIED, 

ALSO    THE    NUMBER    OF    FAMILIES,   VARIOUS   FIXTURES,    ETC., 

CONTAINED    IN    THE    SAME,   TOGETHER    WITH    THE 

NUMBER  OF  FIRE  HYDRANTS,  DEC.  31,  1 898. 

LYNN. 

Dwellings 11*450 

Stores  and  shops          .         .                          .  1,186 

Factories 183 

Offices          .                 .        .  %     .                 .  474 

Restaurants  and  saloons     ....  80 

School-houses 52 

Churches 29 

Bakeries 32 

Laundries 20 

Engine  houses 11 

Families '5»930 

Boarding-houses 225 

Faucets 3<>>354 

Water-closets 13*422 

Bath  tubs 5>3<>i 

Hose  bibbs  , 3,057 

Urinals 189 

Heaters 854 

Stationary  engines 157 

Motors 25 

Greenhouses 16 

Drinking  fountains 29 

Stand-pipes  for  fire  purposes       ...  16 

Stand-pipes  for  water-carts          ...  72 

Sewer  connections 21 

Automatic  sprinklers 89 

Hydrants 795 

Hydrants  for  car  sprinklers         ...  36 


SAUOUS. 

TOTAL. 

807 

",257 

41 

1,227 

2 

185 

15 

489 

.. 

80 

7 

59 

5 

34 

•• 

32 

.. 

20 

3 

14 

903 

16,833 

2 

227 

1,610 

3 1  >9°4 

475 

13.897 

307 

5.608 

140 

3>«97 

8 

'97 

5i 

005 

6 

163 

•  • 

25 

2 

18 

•• 

29 

1 

17 

•• 

72 

.. 

21 

2 

9i 

141 

936 

.. 

36 
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STATEMENT 

SHOWING   THE  YEARLY   REVENUE   OF  THE   DEPARTMENT  SINCE   THE   FIRST 
INTRODUCTION   OF   WATER   INTO   THE   CITY   IN    187I. 


From  October  i 

,1871,  to  January  i, 

1872 

$8,989  00 

From  January  i 

1872,  to  January  i, 

1873 

27,568  15 

From  January  i 

1873,  to  January  i, 

1874 

47,992  61 

From  January  i 

1874,  to  January  i, 

1875 

53*545  61 

From  January  i 

1S75,  to  January  i, 

1876 

52,553  26 

From  January  i 

1876,  to  January  i, 

1877 

60,807  12 

From  January  i, 

1877,  to  January  i, 

1878 

64,002  50 

From  January  I, 

1878,  to  January  i, 

1879 

67t57o  H 

From  January  I 

1879,  to  January  i, 

1880 

73,949  80 

From  January  1 

1880,  to  January  i, 

1881 

79»°35  I2 

From  January  i 

1881,  to  January  i, 

1882 

80,967  76 

From  January  I 

1882,  to  January  I, 

1883 

94.419  52 

From  January  i 

1883,  to  January  1, 

1884 

98.893  54 

From  January  I 

1884,  to  January  I, 

1885 

114,903  86 

From  January  I 

1885,  to  January  1, 

1886 

110,089  ll 

From  January  1 

1886,  to  January  i, 

1887 

"6,375  70 

From  January  1 

1887,  to  January  I, 

18SS 

123.507  73 

From  January  i 

,  1888,  to  January  1, 

1889 

134.480  27 

From  January  1 

1889,  to  January  1, 

1890 

141.865  53 

From  January  i 

,  1890,  to  January  I, 

1891 

154.788  27 

From  January  I 

1891 1  to  January  I, 

1892 

171.744  85 

From  January  1 

1892,  to  January  i, 

18^3 

188,979  88 

From  January  i 

1893,  to  January  i, 

1894 

177.803  56 

From  January  i 

,  1894,  to  January  i 

1895 

176,655  50 

From  January  i 

1895,  to  January  1, 

1896 

185,572  88 

From  January  i 

,  1896,  to  January  I 

1897 

i90.53t  33 

From  January  i 

1897,  to  January  I, 

1898 

183,7"  97 

From  January  i 

,  1898,  to  January  I 

1899            ...             186,658  35 

$3,168,622  93 
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FUNDED -WATER   LOAN. 


15, 


When  Pnyj 
Jan. 
Jan. 
Apr. 
Jan. 
Mar. 
May 
Jan. 
Apr. 
May 
Dec. 
Nov. 
Nov. 
Mar. 
Dec 
Dec. 
Apr. 
May 
Sept. 
Oct. 
Feb. 
June 
July 
Aug. 
Oct. 
Nov. 
Apr. 
June 
July 
Apr. 
July 
Jan. 
Apr. 
Apr. 
Oct. 
Jan. 
July 
Apr. 
July 
July 
Sept. 
July 
Oct. 
Note  (on 


ble. 

899 
900 
[900 
901 

903 
904 

905 
905 
90S 
905 
9*3 
913 
914 
914 

915 
916 
[916 
916 
916 
917 
917 
917 
917 
917 
917 
918 
918 
918 
919 
919 
920 
920 
1921 
921 
922 
922 
923 
925 
926 
927 
1928 
928 
demand) 


Rate. 

Per  Cent. 

Amount. 

5 

$50,000 

5 

5O,0OO 

4 

IO.OOO 

5 

50,000 

4 

8,O0O 

3l 

7.300 

5 

200,000 

4 

150,000 

3* 

66,500 

34 

50OO 

4 

20.000 

3l 

3I1OOO 

4 

50,000 

4 

20,000 

3* 

6,000 

3* 

2,000 

3* 

24,500 

4 

I0,000 

4 

9,000 

3* 

6,500 

34 

3.5O0 

4 

7.500 

4 

5.000 

4 

2,000 

4 

6,500 

4 

15.OOO 

4 

IO,000 

4 

50,000 

4 

100,000 

4 

IIO,000 

4 

35>ooo 

4 

150,000 

4 

50,000 

4 

25,000 

4 

50,000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

50,000 

4 

25.000 

25,000 

10,000 

4 

100,000 

1,835,300 
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REPORT   OF  SUPERINTENDENT. 


To   Wm.  B.  Littlcfield,  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith 
present  the  annual  report  of  the  Superintendent  for  the  year 
ending  December  31,  1898. 

Water  Supply. 

On  January  1,  1898,  the  ponds  contained  : 

Breeds,  202,000,000  gallons;  Birch,  205,000,000  gallons; 
Glen  Lewis,  115,000,000  gallons;  Walden,  177,000,000 gallons : 
Hawkes',  185,000,000  gallons;  a  total  of  884,000,000  gallons; 
equal  to  192  days'  supply. 

The  supply  for  the  year  was  taken  from  the  various  sources  as 
follows : 

Breeds,  578,020,091  gallons;  Birch,  149,533,965  gallons; 
Hawkes*  and  Walden,  1,004,666,796  gallons;  a  total  of 
1,732,220,852  gallons;  it  being  an  increase  of  37,962,466  gal- 
lons over  the  consumption  during  1897. 

The  water  continued  of  good  character  throughout  the  year  in 
all  of  the  ponds,  excepting  in  the  period  from  June  to  October, 
the  water  in  Glen  Lewis  having  growth  of  vegetable  organisms. 

It  was  not  necessary,  however,  to  use  any  water  from  that 
pond  during  the  summer  months. 

On  January  1,  1899,  there  was  stored  in  all  of  the  ponds, 
1 9375*000*000  gallons  of  water;  equal  to  299  days'  supply;  an 
increase  during  the  year  of  491,000,000  gallons  or  107  days' 
supply. 

Hawkes'  Pond  Canal. 
The  canal  from  Saugus  river  to  Hawkes*  pond  is  completed. 
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Canal. 


The  water  was  drawn  out  of  the  canal  to  allow  an  inspection 
of  the  tunnel  which  was  found  to  remain  in  good  condition  ;  the 
sides  and  bottom  of  the  canal  were  thoroughly  cleaned  and  are 
in  good  condition. 

Pumping  Station. 

A  new  boiler  has  been  placed  in  the  pumping  station  to  replace 
the  old  ones  that  were  removed^  in  December,  1897.  The  new 
boiler  is  known  as  the  u  Belpaire  boiler,"  and  is  of  the  fire-box 
type,  and  is  set  without  brick- work,  being  covered  with  non-heat- 
conducting  asbestos  material,  two  inches  thick.  It  is  equal  in 
capacity  to  the  two  old  ones  combined,  and  requires  but  little 
more  room  than  one,  leaving  ample  room  for  another  boiler 
should  it  be  needed  at  any  time.  During  the  test  the  boiler 
developed  a  duty  of  12.04  lbs.  of  water  evaporated  from  and  at 
212  degrees  per  pound  of  combustible,  which  shows  a  very  high 
efficiency. 

The  pumping  plant  is  in  excellent  repair,  the  engines  having 
required  no  extensive  repairs  during  the  year. 

A  small  upright  engine  and  dynamo  have  been  installed  in  the 
basement  of  the  pumping  station  for  lighting  the  buildings,  which 
can  be  done  more  cheaply  with  our  own  boilers,  than  by  the  old 
method. 

During  the  year  5,347  feet  cement-lined  pipe  was  taken  up 
and  replaced  with  cast-iron  mains  in  the  following  streets : 
Albany,  Baker,  Congress,  Chase,  Hanover,  Timson,  and  Bruce's 
court.  Two  thousand  two  hundred  and  thirty-two  feet  of  cast- 
iron  pipe  has  been  laid  in  six  streets  as  petitioned  for  by  the 
abutters.  One  hundred  and  fifteen  bursts  came  in  the  cement- 
lined  pipes. 

During  the  year  6  gates  have  been  set  in  connection  with  the 
new  mains ;  one  has  been  set  for  street  sprinkling ;  2  new  gates 
replaced  old  ones ;  one  hydrant  was  put  in  for  street  sprinkling  by 
cars ;  3  street  sprinklers  were  repaired ;  39  hydrants  were  re- 
paired ;  39  leaks  in  hydrants  and  1 2  leaks  in  main  gates  were 
repaired ;  6  new  hydrants  replaced  old  ones ;  35  main  gate  boxes 
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were  raised  where  streets  were  graded ;  249  feet  of  ledge  was 
excavated  in  trenching  for  mains  in  new  work  and  169  feet  in 
service  trenches;  98  services  were  put  in,  aggregating  4,739  feet 
in  length;  17  services  were  extended  a  length  of  708  feet;  40 
were  discontinued ;  41  services  were  renewed  ;  164  services  were 
changed  from  the  old  pipe  to  the  new ;  22  service  boxes  were 
changed  where  streets  were  graded;  62  new  gate  boxes  were 
put  in;  787  corporations  were  cleaned  out;  147  lead  pieces  were 
put  in  place  of  old  ones ;  89  iron  stop  boxes  replaced  old  wooden 
ones ;  1 76  stop  boxes  were  reset ;  204  leaks  in  service  pipe  were 
repaired  ;  497  services  were  cleaned  out ;  20  services  were  thawed 
out ;  3 1  new  stop  and  wastes  were  put  in  to  replace  old  ones ;  26 
private  hydrants  were  repaired ;  244  meters  were  set ;  152  meters 
were  changed  ;  1 2  new  meter  boxes  replaced  old  ones ;  7  new 
outside  meter  boxes  were  put  in. 

The    following    tables    show    the   work    performed    by   the 
department  during  the  year: 

Respectfully  presented, 

JOHN   C.  HASKELL, 

Superintendent '. 
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TABLE   I. 


CONSUMPTION   OP  WATER    FOR    THE   YEAR    ENDING    DEC.    31,    1 898 


January  

February 

March 

April 

M-y 

June 

J»iy 

August 

September 

October 

November 

De«  ember 

TotA.t  a'wi  *«rr4ge*  . 


0 
.2 

1 

* 

a 

E 

8 

a 

9 

| 

P. 

_K 

tf 

e 
0 

< 

r    1 


2 


S 

h 

< 


>*o»«$i.5^  4J»i^*« 65.05 

130,506.550  4^*VM«        iJ'fcMft 6$oj 

«4<vHJ.«71  4.543*6$ »7^OT  *4»7 

1*7,610^0  4^54,000 »*9^5«  60.17 

15S.5w.c65  4^*7.745        "J.74S 65.19 

144,000,145  4.Stvvn$  '     5JJ,a6u 67.% 

ic<Softo,7i5  5.054,117        »54.»'» 7«-o* 

150,**,!  17  4^45^>3 68.55 

150.K1S.pf;  5.  jj7^o7        4*«.*»74 7$  J7 

«5*M«^43  S.'M5.*7» *M»S  7»-$7 

«4'.57«M5«  475M45 "M^*7  *7" 

i45.5"7.*"7  4AM.r*«      5^$^  "^-Jo 

i.Ti'.**'^1  4.745.*'0 ft7-«i 


If 
9 

I! 


66-17 

<a.S4 

ftft-S* 
64.56 
65.70 
7*-S9 
74«i 
71.  J6 
7*-*4 
74  » 
60  ** 
*V«l 

60  TV 
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TABLE   II. 


AMOUNT   OP   WATER   DRAWN   FROM   EACH   SOURCE    DURING   THE  YEAR  1898. 


January.  . 
February  . 
March  .  . 
April  .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  . . 
September 
October.  . 
November 
December 


Totals 


Breed's. 

14,282.410 
78.869,650 
99,032,820 

S8,S78.'P5 
46.4a8.300 
a '.» 59.578 
a4.>73.338 
49,218,975 
18,297,190 

39.503.  »6o 
91,214,190 

578,020,091 


Birch. 


Canal. 


Total. 


47,222,250 


102,311,715 


75»,49.540 
52,262,450 
43,024  ,oSo 

9°,93i  W 
78.396.045 
99.a91.150 
134.578.877 
1212,886,197 
114,844,275 
3».  568,705 
103.941,090 
57,147,810 


I49.533-965     '     1.004,022,234 


136,654,200 
131,133,100 
142,057,800 
128,193,400 
136,974.150 
i45.7i9.45o 
155.738.455 
147.059.53S 
164.063,250 
»5a.i77.7oo 
i43»444»a5o 
148,362,000 


1.731.576,390 


Largest  day,  July  8,  7,983,100  gallons. 
Largest  week,  October  15,  37,493,400  gallons. 
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TABLE  III. 


RAINFALL   AT  THE   PUMPING    STATION   FOR    1 898 


DAY 

or 

MONTR. 

9 

e 

9 

J3 

0. 

0 

a 

K 

w 

9 

9 

i 

e 
| 

0 

6 

E 

it 

> 

E 
Q 

£ 

a 

< 

8 

s 

9 

< 

<X 

£ 

I      .    .    .    . 

•o.is 

0.05 

3     .    .    .    . 

•  • 

•  • 

•o.os 

0.17 

0.04 
043 
0.15 

•    ' 

0.33 
O.58 

o-44 

4     •    .    •    . 

♦0.20 

. . 

♦0.43 

♦o.oa 

O93 

.  . 

i-37 

, . 

0.62 

i : : : : 

.   . 

0.3O 

•0.38 

0.30 

.  . 

0.72 

0.07 

.  . 

0.18 

030 

.  . 

I : : : : 

0.02 

0.03 

046 

0.20 

.    , 

.  . 

O.16 

1.58 

0.03 

9  .  .  .  . 

O.OS 

10  ...  . 

11  .... 

0.0S 

O.06 

•  • 

0.77 

I.I9 

•  • 

1a   .  .  .  . 

0.05 

0.15 

0.15 

.  . 

.  . 

.  . 

o.is 

O.33 

.  . 

0.02 

.    . 

•0.30 

13    .... 

0.03 

0.3I 

1.73 

14   ...  . 

0.12 

0.03 

<M5 

o.xS 

.  . 

:i  :  :  :  : 

•0.30 

O.IO 

I. II 

032 

.    . 

.  . 

.    . 

.  . 

005 

.  . 

.  . 

.  • 

♦O.OS 

0.08 

0.04 

\l : : : : 

0.07 

o.oa 

0.20 

0.3I 

.    . 

0.02 

.    . 

.  . 

0.05 

o.54 

O.4O 

0.36 

.  . 

O.36 

,  , 

19  ...  . 

•0.17 

.    . 

0.4S 

0-55 

.  . 

0.30 

1.70 

.  . 

0.64 

I  OI 

•0.30 

20   ...  . 

»>3 

I.Sa 

.  . 

0.03 

.  . 

0.16 

.  . 

.    . 

.  • 

.  . 

.    . 

0.33 

31      .    . 

l*Z 

0.36 

079 

,    , 

.  . 

23     ...    . 

1.00 

0.06 

0.06 

0.08 

0-45 

0.40 

.    . 

0.5s 

33    ...  . 

0.30 

0.14 

.  . 

O.89 

0.07 

0.03 

0.04 

0.32 

0.24 

.  • 

.    . 

.  . 

24     ...    . 

1.43 

0.93 

.    . 

.  • 

O.07 

0.12 

•  . 

0.34 

.  . 

3  : : : : 

♦0.75 

.  • 

.  . 

O.O9 

0.04 

O.06 

.  . 

O.IO 

.  . 

.  . 

.    . 

.  . 

•0.07 

•  . 

.  . 

1.32 

.    . 

0.51 

.    . 

0.40 

1. 61 

*0.74 

.  , 

2 :::: 

0.0S 

♦0.49 

O.82 

,  . 

0.05 

0.31 

,    . 

.  , 

,  , 

#  u 

39   ...  . 

.  . 

0.33 

O.38 

.  . 

.    . 

.  • 

O.I3 

.    . 

•o.oi 

30   ...  . 

0.34 

0.30 

0  03 

•0.35 

0.03 

31    •  •  •  • 

•1.7a 

•  • 

0.10 

o.oa 

4.7I 

•0^1 

Total 

S.87 

3-91 

3.01 

6.15 

4.2a 

J  S3 

8.a5 

2.41 

7.I9 

5.09 

3.86 

*  Snow. 
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TABLE   IV. 

SHOWING   THE   RAINFALL   AT    THE   CITY   HALL   FOR    1 898. 


DAY 

OF 

MONTH. 

3 
S 

a 

2 

fa 

•s 

u 

Ck 

< 

ee 

June. 
July. 

August. 

September. 

fa 

i 

e 

V 

S 

u 

s 

§ 

Q 

a    . 

3  • 

4  • 

i: 

7    • 

5  . 
0    • 

10  . 

11  . 
13 ' . 

»3    • 
14    .  . 

S: 

»7    • 
iS    .   . 

19  . 
30    . 
ai    . 

23    . 

n  • 
24  •  • 

H    • 

26    . 

3: 

20  . 
30   • 
3»    • 

*O.IQ 
O.I7 

O.O7 

^0.39 

•0.1*5 
0.94 

♦0.77 
0.37 

*°-5S 
•o.oa 

•0.83 

*< 

< 

( 

*< 

DC 

3.1 
J.I 

•4 
•7 

3.C 
3.1 

)3 
6 

a 

9 

4 

0 

•1 
*< 

< 
< 

*< 

3.09 

3  OI 
3-3° 

* 
3.1*4 

3.40 
3.05 

3.32 

>3* 
3  01 

•0.14 
♦0.38 

*  • 

0.06 

0.1*3 
1. 11 
0.03 
0.01 

0.58 

0.10 

078 

1.58 

0.09 
o.oa 

080 
0.40 

< 

( 

< 
< 

< 

< 
( 

< 

3.13 
3.30 

5.01 
3.30 
3.08 
3.03 

>05 
3.Q3 
3.8l 

3.06 

3.03 

< 

< 
< 

< 

( 
( 

< 
< 

3.09 
M7 
3.13 

>»3 

>.a3 
3.16 

3.09 

0.91 

0.33 

0.43 
0.01 

0.50 

0.06 
0.50 

0.33 

.    . 
0.19 

< 
< 

( 

< 

( 
( 

( 
( 

< 
< 

3.39 

M3 

3.56 
140 

»-75 
3.05 

3.37 

>»3 
3.39 

'•33 
3.33 

3 

3.01 

oh 
<H 

o.c 
0.3 

0.4 

0.3 
oc 

0, 

(4 
>3 

(0 

4 
13 
>9 

10 

1.33 

0.81 

0.01 

0.67 
0.01 

°'k 
0.06 

o.7S 
0.01 
1.00 
0.45 

i.63 

.  . 

0.16 
0.03 

0.30 
O.IO 

O.OI 

»-44 
0.19 

0.34 
0-41 
1.16 

o-3S 

•0.3*7 
•0.06 

•0.01 
0.35 

*< 

• 

< 

< 
*< 

'•S3 
3.39 

is 

3.16 

3.50 

Total 

4*5 

367 

* 

6.11 

i 

M3 

•45 

SO? 

' 

r-53 

3.1 

5 

7-»5 

4.69 

j 

143 

•  Snow. 
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TABLE   V. 

SHOWING  THE  DEPTH  OP  WATER  IN  PONDS  POR  EACH  WEEK  DURING  1898. 


January  1  .  . 
January  8  .  . 
January  15  . 
January  aa  . 
January  39  . 
February  5  . 
February  1a . 
February  19  . 
February  a6  . 
March  1  .  .  . 
March  8.  .  . 
March  14  .  . 
March  ai  .  . 
March  28  .  . 
April  a  .  .  . 
April  9  .  .  . 
April  16  .  .  . 
April  33... 
April  30.  .  . 
May  9  .  .  .  . 
May  16  .  .  . 
May  33... 
May  31    .  .   . 

1une4.  .  .  . 
une  13  .  .  . 
une  ao  .  .  . 
une  37  .  .  . 
uly4.  .  .  . 
uly  12  .  .  . 
uly  18  .  .  . 
uly  25  .  .  . 
August  1  .  . 
August  9  .  . 
August  15 .  . 
August  32  .  . 
August  39 .  . 
September  5  . 
September  12 
September  19 
September  36 
October  1  .  . 
October  8  .  . 
October  15  .  . 
October  33  .  . 
October  39  .  . 
November  5  . 
November  1a 
November  19 
November  26 
December  3  . 
December  10 
December  17 
December  26  , 
January  2  .    . 


Hawkes 
Pond. 


16. 

16.1  <, 
16S 

»7-4 
19.7 

30.3 
30.S 

35.3 »» 

35.3 
25.3 
*5» 

24.11  «2 
24.11 

34.10 

35* 

H'l 
as1* 

*5» 
25.2 

H-i  'a 

24.6 

H-4 

*4- 

23.11 

*4- 
23.11 
34.3 
34.8 

34-5 
34.1 

329fa 
21.11 

20-9 

19.7 

18  4'3 

18.S 
19.4 
20.3 

3»S 
21.6 

2i.6>a 
33.1 

23  6 

23.3 li 

337 

23.101; 


Breed's 
Pond. 


19-9 
19.9 
19. 1 1 

30. 
31. 

314 

31. 

30.7 

31.7'a 

31.6 

30.9 

31. 

314 

30.4 

30. 

30.>a 

» 

31.7 
31.4V* 

M.% 

20.Q 

31. S'* 

31.6 

31 .3  'a 

20.10 

304 

I9.IO 

193 

19-3 

'9  3 

19-3 

194 

I9.9 

19  7. 

195 

\t, 

i7.°'2 

17.6 

17.6 

17.1 

17.1 

\li 

iSS 

19. 

30. 

20.S 

31. 

21.7 

21. 1 

IQ.6 

I94 


Birch 
Pond. 


16. 
15.10 

»4-7 
144 

;!? 

i6.a 
18. 

18.9 
19.3 

19.3  la 

>9  4 

19.5 

19.6 
19.9 

30. 

30.11li 

31.3 

31.3 

314 

21.11  li 

33. 

33.^ 

33. 

31-9 

31.7 

314 

314 

31. J1, 

31.6 
31.6 
31.6 

314 

3».3 

31.1 
31. 
30.1! 
30.7 

iS^ 

1S.10 
18.11 

193 

'9-5^ 

20. 

20.6 

20.10 

21. 

21.4 

31-5 


Walden 
Pond. 


11. 

11. 

11. 

11. 1 

13.3 

12.7S 

12.9 

13.11 'a 
I6.6S 
16.9  S, 
17.3 

J7-4 
»7-4 
17.3 

»73 

17-4  Si 
17.3 

«7- 
•7- 

17*3,, 

16.10 

14.11 

Si 

:?i 

10.10 

10.6 

10.6 

10.5 

104 

10.3% 
10.3 
10.3 
1 0.1 
10.3 

•0.5% 
10.11 
12  3 
13.9 

10.3 
169 
17.3 

17-3 
17-4 


Lewis 
Pond. 


16.6 

»7- 

17.3 

«7.3% 

»7-3 

«7-3 

'I'3 
10.9 

H-4 

SS 
53 

17.7 

i7-7>a 
17.7 

«77>* 

17-9 

17.10 

17.8 

\li 

»7-4 

'I'5 
16.10 

16.1  h 

16.3 

16.3 

16.3 

164 

1*6* 

17.1 

172 
«77 
i7-6>t 
17.6 

17.6 

;r 

18.8 

18.6K 

1S.6 

18.6 

1S.7 

18.7 

18.7 

18.7 

18.7 

18.7 
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TABLE  VI. 


SHOWING   THE   LOCATION   OF   GATES   SET  IN    l8 


STREET. 

LOCATION. 

Bassett 

On  north  line  Ocean  street,  17  feet  west  of  east  line  of 
Bassett  street. 

Bruce's 

court .... 

On  east  line  Fayette  street,  8  feet  south  of  north  line  of 
Bruce's  court. 

Chase . . 

On  north  line  Hanover  street,  16  feet  east  of  west  line 
of  Chase  street. 

23  feet  south  of  north  line  of  Walnut  street,  13  feet 
west  of  east  line  of  Cliff  street. 

Cliff 

Jefferson 

162  feet  east  of  east  line  of  Duke  street,  north  of  south 
line  of  Jefferson  street. 

Western 

avenue  . 

162  east  line  of  Ida  street,  24  feet  south  of  north  line  of 
Western  avenue. 

HYDRANTS. 

SHOWING   THE   LOCATION   OF   HYDRANTS    SET    IN    1 898. 


Gertrude 

Bruce's  court.. . 


525  feet  north  west  of  Florence  street. 
End  of  court. 
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TABLE   VII. 


LEAKS   IN   PIPES   AND   HYDRANTS. 


MONTH. 

SIZE  OP 

MAINS. 

3 

Q 
g 

X 

i6in. 

la  in. 

io  in. 

8  in. 

6  in. 

4  in. 

a 
i 

i     !      3 

a 
3 

i 
1 

May 

a 

6 

5 

3 
6 
i 
3 

i 

.   .  . 

s 

4 

s 

July 

3 

i 

1 

October 

9 
6 

1 

December 

a 

i 

5 

a 

Totals 

3 

6          t 

47 

SO 

39 

Total  leaks,  115. 
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TABLE   VIII. 


SHOWING  THE  KIND,  SIZE  AND  NUMBER  OF  WATER  METERS  IN  USB  IN  1 898. 


Trident  

Thomson  Bee 

Thomson 

Hersey 

Ball  and  Fitts 

Union 

Nash 

Niagara 

Lambert .  .  •••••••••« 

Colombia 

Worthington 

Weir 

Crown 

Neptune 

Empire 

Motors a 


l*  in.  %  in. 


^4 
36 


54 
34 
36 
36 
3 


%  in- 


454 

*4 

118 

64 

36 

a6 

»3 

33 

>3 

4 

S 

3 

6 


1  in. 


38 
38 
55 

a 

»7 
»3 

1 
1 
a 


Totals . 


I 


iA«in. 


748      1,045  '  188        44 


a  in.     3  in 


3° 


3     ,  • 


4  in. 


Total 

786 
403 
27a 

144 
$9 
69 
69 
68 

5» 

4° 
3> 
20 
16 


3.074 


Total  gallons  metered,  360,000,000. 


4° 
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{98. 


4  in. 

*37o 
♦75 
♦49a 

*593 
*4«5 


70 


2,015 


tKT. 

579 
347 
aja 

47» 
788 
3oo 
95* 


4Q 


W 
J 

< 
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TABLE    X. 


SHOWING    THK     VMOVNT    AND   Sl/E    OF   l'A9T*tHt>_\    VI VK   LAIII    IS    1S9S- 


VVH*HS     LAlti, 


AH'llTiy    -Ir.'Lt  . 
L  :•  ■      -tn.T-1-  . 

Hriir*  '-    I " ■  ■  1 L T r     . 

CliH  street  .  .    , 
Crmgtess  street 


1 1  urmnn  sLreeL  .  < 
£  I  unnvtrr  *  tree  I  , 
1  Criiry  [ihice  ,  .  , 
litjr  trude  sired  k 
Timlin  str«tt.  . 
Tract  y  avenue  , 
Wt^Ltrn  avenue  . 


ft  in. 


1 10 


4  In. 
"75 

►4*3 

1  i  T . 


... 


TfttftU  - 


5.5^ 


5^47  feci  r  child.    ji4'  ^  In  1 


TnijiJ  pip*  1. 1  id  111  iSyE  .    r   j 
Toiiil  cement  iii|>e  taken  u[» 
ToUiJ  uxturt*i'«ii  ...... 

PreylQuii)  l.iid  ,...,► 
l*riv:ile  pipe  in  S\v  .1  j ife 1 1  - <  Wl  I 
Pipe  In  Sliuku»  .,,...  1 
TuLi!  ^i^plicd  by  tin  wurJi  - 


tif<  rBH  .,    1  -I  •■    1 1,  •      -i      n  .11  |tt|u 


™  n  E  - 

rati , 

-117 

i.i  ;j 

'. 

■  ; 

, 

1*7 
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SUMMARY   OF   STATISTICS. 

Report  of  1898. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1895. 
Lynn  and  Saugus, 
Date  of  construction, 
Owned  by 
Source  ot  supply, 


66,861 

1870  to  1898 

City  of  Lynn 


Mode  of  supply, 


Five  artificial  storage  basins  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 

By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co. 
of  Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  11,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  10,000,000 
daily  capacity. 

1.  Kind  of  coal  used, 

Georges  Creek 

2.  Cost  of  Coal, 

$3.25  (2,000  lbs.)  delivered. 
Leavitt  and  High.        Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

235>9«>   ,       2,517,160 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

3 

1310 


* 
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Lftittit  Jttid  1  fiuii 

Loretft. 

5' 

Total  consumed  for  the  year  (3)+(4), 

335,900 

3,518,470 

6. 

Total    pumpage   for  the  year,   in   gal- 
lons, 

t33r4$Oft46 

[,598,126,150 

7- 

Average  dynamic  head   against  which 
pump  works, 

167.53 

16^.23 

8, 

a.     Number    of    gallons    pumped    per 
pound  of  coal  (3)+(4)i 

S6*  7° 

63*80 

£.     Number  of  gallons  raised  100  feet 

per  pound  of  coal  (3)+ (4), 

9+7  66 

1,04347 

<> 

Duty,  in  foot  pounds  per   100  pounds 
of  coal,  no  deductions, 

r\,ii-v, g&UoiM  pumped  f*)xS.,MX]OOX  dynamic  head  (5) 

y                             total  coal  consumed. 

79^35.791 

86>954  ,554 

COST    OF    PUMPfXG,    FIGURED    ON     PUMPING    STATION 

EXPENSES, 

viz.,   $10,47241, 

to. 

Per   million   gallons   raised   against  dynamic 
head  (7)  into  reservoir, 

$604 

11. 

Per    million    gallons    raised   one   foot    high 
(dynamic), 

3.67  cents. 

COST    UP    PUMPING,     FIGURED    ON    TOT  A  I-     MAlXTF.NAXt  R,    VIZ,  : 

$125,799.48. 

12. 

Per   million    gallons  raised   against  dynamic 
head  { 7 )  into  reservoir, 

$72.65 

"3- 

Per    million    gallons    raised    one    foot    high 
(dynamic) 

44*28  cents. 

44 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer. 


70,700 

68,000 

1,732,220,852 

260,000,000 

4.745*8io 

6979 


DISTRIBUTION. 


Wrought  iron,  cement-lined,  and  cast-iron. 

From  2  to  20  inches  diameter. 

2,232  feet. 

109  miles,  3,411  feet. 


Kind  of  pipe  used, 

Size, 

Extended, 

Total  now  in  use, 

Total  now  in  use, 

Lynn,  Saugus  Swampscott,  127  mile6,  3,951  feet. 
Number  of  leaks  for  the  year, 

Hydrants  added, 

Hydrants  now  in  use, 

794 
Gates  added, 

6 
Gates  now  in  use, 

948 
Range  of  pressure  of  city  for  day  and  night, 

50  to  65  pounds. 
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,      SERVICES. 

Kind  of  pipe  used, 

Iron,  cement-lined,  adamanta,  galvanized  iron  and  lead-lined 
Size  of  pipe  used, 

I  to  10  inches  in  diameter. 
Extended, 


Discontinued, 

Numbered  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1898, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


5»446 

820 

98 

20 

".452 

93  miles,  1,978  feet. 

37 

839 

1,566 

8  miles,  534  feet. 

206 

2,074 
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Office  of  the  Public  Water  Board,  ) 
January  i,  1900.  ) 

To   the  Honorable  Mayor  and  City  Council  of  the  City  of 
Lynn : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-eighth  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

Water  Supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1S70.  The  first  source  of  supply  was  Breed's  Pond, 
which,  when  full,  has  22  feet  of  water  at  the  dam.  It  con- 
tains 54.85  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,  including  pond  surface,  of  .93 
square  miles. 

Birch  Pond  has  a  depth  of  21.50  feet  of  water  at  dam,  and  a 
pond  surface  of  82  acres,  with  a  water-shed  area,  including  the 
pond,  of  .66  square  miles,  a  total  storage  capacity  of  381,062,901 
gallons. 

In  1886  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  Pond  over  the  canal,  equipped  with  a  steam-engine  and 
boiler  of  60  horse  power,  and  a  Webster  15-inch  centrifugal  pump 
capable  of  pumping  12,000,000  gallons  of  water  daily  from  the 
canal  into  the  pond.  This  became  necessary  in  order  to  fill  Birch 
and  Breed's  Ponds  when  they  were  unable  to  fill  from  tneir  own 
water- shed. 
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Walden  Pond,  when  full,  has  17  feet  of  water  at  dam,  a  pond 
surface  of  128  acres,  and  a  water-shed,  including  pond  surface, 
of  1. 3 1  square  miles,  a  storage  capacity  of  403,163,826  gallons. 

Qlen  Lewis  Pond  has  a  depth  of  1 7  feet,  with  a  pond  surface 
of  36  acres,  a  water-shed,  including  pond  surface,  of  .36  square 
miles,  and  a  storage  capacity  of  120,475,126  gallons. 

Hawkes'  Pond  has  a  depth  of  25  feet,  with  a  pond  surface 
of  75  acres,  a  water-shed,  including  pond  surface,  of  1.92  square 
miles,  and  a  storage  capacity  of  300,000,000  gallons.  This  total 
area  of  5.18  square  miles  of  water-shed  has  a  total  storage  area 
of  1,467,265,193  gallons. 

By  an  Act  of  Legislature,  passed  May  27,  1894,  authority  was 
granted  to  the  City  of  Lynn  to  take  Saugus  River  and  its  tribu- 
taries, except  Lake  Quannapowitt  and  Crystal  Lake  in  Wakefield, 
as  an  additional  water  supply.  This  addition  comprises  a  water- 
shed of  22.91  square  miles,  or  over  four  times  as  great  an  area  as 
that  required  at  present  to  supply  our  yearly  consumption. 

In  the  general  development  of  our  present  water  supply  a  con- 
duit has  been  constructed  from  Saugus  River  to  Hawkes'  Pond, 
commencing  at  the  river,  from  a  point  just  above  the  railroad  at 
Montrose,  and  running  to  the  upper  end  of  Hawkes*  Pond.  This 
conduit  consists  of  2,430  feet  of  open  canal,  220  feet  concrete 
conduit,  200  feet  stone  culvert,  and  730  feet  tunnel,  having  a 
capacity  for  delivering  30,000,000  gallons  of  water  daily  from 
Saugus  River  to  Hawkes*  Pond. 

The  water-shed  contributing  this  supply  contains  less  than  50 
inhabitants  to  the  square  mile,  and  is  entirely  free  from  all  direct 
sewage  contamination. 

To  improve  the  quality  of  the  water  from  this  area,  the  entire 
bed  of  the  Saugus  River  has  been  lowered  and  thoroughly  cleaned 
of  all  obstructions  that  might  serve  to  impede  the  flow  or  injure 
the  character  of  the  water.  The  work  of  draining  all  swamps 
within  the  water-shed  was  commenced  in  189S  and  will  be  con- 
tinued to  its  completion.  A  marked  improvement  is  shown  in 
the  quality  of  water  in  the  area  where  the  drainage  work  is 
completed. 
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With  the  view  to  ascertain  the  number  of  eases  of  typhoid 
fever  that  might  he  caused  hy  the  public  water  supply,  :i  careful 
investigation  of  every  case  of  typhoid  fever  occurring  during  the 
year  Was  made  as  soon  as  reported.  When  the  facts  pertinent  to 
the  case  could  be  ascertained,  a  genera  I  list  of  questions  was 
prepared,  covering  the  principal  features  to  constitute  an  infec- 
tion of  typhoid  fever. 

The  following  blank  shows  the  form  adopted  ■ 

Typhoid  FjEvkh   t\   City   01    Lynn* 

Typhoid  Fever  Case  No. .  in  the  City  of  Lynn,  since  Jan.  i, .  ♦ 

Date  when  case  was  reported . . , . * , 

Dale  of  physician's  first  vtsil.  ------  ...... 


Of  the  thirteen  deaths  occurring  from  typhoid  fever  during 
the  year  of  1.S99,  three  were  imported  from  out  of  town,  one  was 
from  secondary  infection,  three  from  eating  raw  oysters,,  and  six 
were  of  unknown  origin.  In  no  case,  either  among  the  deaths 
or  of  those  that  recovered,  was  there  one  that  could  he  traced  to 
the  water  supply.  The  character  of  the  water  furnished  for 
consumption  was' better  than  in  any  previous  vear. 

The  large  consumption  of  water  during  the  summer  months 
so  nearly  reached  the  entire  capacity  of  the  supply  main  from 
Birch  Fond  to  the  pumping  station  that  it  Wife  deemed  advisable 
to  add  another  supply  main  at  the  side  of  the  old  one, as  originally 
intended.  The  pipe  necessary  has  been  delivered  and  will  he 
laid  early  in  the  season. 

On  January  1,  1S99,  nur  storage  reservoirs  contained  a  total  *>f 
1,375,000,000  gallons  of  water.  The  consumption  of  water 
during  the  year  amounted  to  t*y6t,3  (7«  [70  gallons.  The  amount 
of  water  in  store  on  January  u  1900,  is  464,000*000  gnlhms,  a 
decrease  in  the  amount  of  water  stored  in  om  reservoirs  during 
the  year  of  0/11,000,000  gallons.  This  lar^e  decrease  in  the 
amount  of  water  stored  show*  ooncUlsivd}  that  additional  storages 
capacity  will  he  needed  in  our  reservoirs  in  the  immediate  future, 
All  po&sihility  uf  any  lack  id  a  sufficient  amnunl  of  water  dining 
the    drvest    vear    that    miHit    ticcui     -tumid    lu>    removed.      The 
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460,000,000  gallons  of  water  stored  on  the  first  of  January,  1900, 
practically  represents  the  surplus  for  the  year  1899. 

The  increased  consumption  over  the  previous  year  was 
23r>I03i345  gallons.  Should  this  relative  rate  of  increase  in 
the  consumption  continue  for  the  next  two  years,  and  the  amount 
of  rainfall  for  the  year  prove  to  be  no  greater  than  during  the 
present  year,  this  surplus  amount  of  water  we  now  have  on  hand 
would  be  surely  exhausted,  and  the  city  would  experience  a 
water  famine. 

The  most  feasible  opportunity  to  provide  additional  storage 
capacity  in  our  system  of  water  supply  is  to  raise  the  dam  at 
Walden  Pond.  Surveys  are  now  in  progress  to  ascertain  the 
greatest  height  practicable  to  raise  the  dam. 

To  insure  the  greatest  degree  of  purity  in  the  water  impounded 
in  the  new  reservoir,  the  soil  should  be  removed  from  its  bed. 
A  large  proportion  of  this  material  would  be  utilized  in  the 
construction  of  the  dam.  As  more  than  one  season  would  be 
required  to  complete  this  undertaking,  the  Board  recommend  that 
the  work  of  raising  Walden  Pond  dam  should  be  commenced  in 
the  present  year. 

Biological. 

Weekly  biological  examinations  have  been  made  of  the  top 
and  bottom  water  in  all  of  the  reservoirs  and  from  a  tap  at  the 
City  Hall  during  the  year.  The  purity  of  the  supply  is 
improving. 

Street  Mains. 

During  the  year  cement-lined  pipe  has  been  replaced  with  cast- 
iron  pipe  in  the  following  streets : 

Chestnut,  Friend,  Franklin,  Highland  avenue,  High  Rock, 
Laighton,  Lewis,  Liberty,  Mt.  Pleasant,  Ridgeway,  Rockland, 
Rockaway,  Shepard,  South  Common  and  Western  avenue. 

Water  Supply  for  Fire  Purposes. 

The  City  of  Lynn  is  exceptionally  well  provided  with  a  water 
supply  for  fire  purposes.     The  water  is  delivered  from  the  dis- 
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tributing  reservoir  on  Pine  Hill  by  three  mains,  30-inch,  24-inch 
and  16-inch  respectively,  to  Walnut  street  at  the  pumping  station. 
From  the  pumping  station  a  20-inch  main  extends  through  Wal- 
nut, Winter,  Cedar,  Mall  and  North  Common  streets,  City  Hall 
square,  Central  avenue  to  Andrew  street,  and  through  Liberty 
from  Central  avenue  to  Willow  street.  A  16-inch  main  from 
the  pumping  station  passes  through  Walnut,  North  Federal, 
Marion,  Centre,  Elm,  Summer  and  Andrew  streets,  connecting 
at  that  point  with  a  20-inch  main,  then  through  Central  avenue 
and  Union  street  to  Silsbee  street. 

A  12-inch  pipe  from  the  30-inch  main  at  the  pumping  station 
is  laid  through  Walnut,  Kirtland,  Marion,  Federal  and  North 
Common  streets,  connecting  with  the  20-inch  main  at  Mall  street. 
A  12-inch  main  from  the  reservoir  for  the  high  service  runs  down 
the  Reservoir  road  to  Lin  wood  street,  thence  through  Tapley 
street,  Woodlawn  street,  Lover's  Leap  avenue,  Forest,  North 
Franklin  and  Franklin  streets,  Western  avenue  to  Washington 
street,  where  it  is  connected  to  the  low  service  and  can  be  used 
if  necessary. 

In  the  business  part  of  the  city  1,000,000  gallons  per  hour  can 
be  delivered  if  necessary. 

Land  Purchased  in  1899. 

Caroline  O.  Plummer 4.62  acres 

Joshua  Coburn  .........       14.      acres 

John  W.  Danforth     ....  ....        4.25  acres 

Statement. 

WATER    DEBT. 

Amount  of  debt,  Dec.  20,  1898  .   $1,835,300  00 

Bonds  issued  in  1899 25,000  00 

$1,860,300  00 

Bonds  paid  in  1899 50,000  00 


Amount  of  debt,  Dec.  20,  1899  $1,810,300  00 
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SINKING    FUNDS. 

Amount  of  funds,  Dec.  20,  1898  $426,141  26 

Received  from  Treasurer,  1899  60,550  82 

Income  from  investments  in  1899  .  12.361  80 

$499-053  88 
Deduct  amount  paid  on  bonds  in  1899  •  50,000  00 

Amount  in  hands  of  Commissioners,  Dec. 

20,  1899 $449»053  88 

Balance  in  hands  of  Treasurer,  Dec.  20,  1899,  44,006  13 

$493,060  01 

Treasurer's  Statement  for  the  Year  Ending  Dec.  20,  1899. 

RECEIPTS. 

From  water  rates $189,945  03 

From  premiums  on  loans        ....  4  042  50 

From  accrued  interest  on  bonds  sold  177  78 

From  over  drafts 10  40 

$194,175  71 

EXPENDITURES. 

For  maintenance $75»*73  34 

For  interest 74>99&  24 

150*169  58 

Net  income $44,006  13 

Respectfully  submitted, 

WILLIAM  B.  LITTLEFIELD, 

President. 
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REPORT   OF   WATER   REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1900.  j 

To  Wm.  B,  Littlejield,  President: 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1899. 

RECEIPTS    FOR    1899. 

Fixture  rate r $1*7^459  58 

Meter  rates 64,800  19 

Additional  rates                       ...  2,292  91 

Miscellaneous                  5i9°8  02 

Fines 43  60 

Total  revenue $190,504  30 

Extra  pipe 2,126  50 

Total  receipts  as  per  cash  book     ....  $192,630  80 

COMPARATIVE    STATEMENT    OF    REVENUE. 

Amount  collected  during  the  year  $190,504  30 

Amount  outstanding,  fixture  rates  $16,935  44 

Amount  outstanding,  meter  rates  6,295  40 

Amount  outstanding  (not  due)  meter  rates  16,251  23 

39,482  07 

$229,986  37 
Deduct  amount  due  January  1,  1899  36,287  36 

Revenue  for  1899 $193*699  01 

Revenue  for  189S 186,658  35 

Increase $7,040  66 
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STATEMENT    OF    NET    EARNINGS    FOR    1 899. 


Revenue 


$i93»699  01 


EXPENSES 

Interest $74,996  24 

Maintenance 70,633  68 

Rebate  to  Saugus 4*049  39 


Net  earnings 


EXPENDITURES    FOR    THE    YEAR    1 899. 


MAINTENANCE. 


♦Execution,  N.  W.  Green 

$16,244  32 

Pumping 

10,224  °7 

Mains      .                                    . 

9-777  33 

Salaries  and  office  . 

8,919  04 

Services                            . 

6,873  77 

Engines  and  boilers 

5.452  80 

Meters    .... 

4,7:6  78 

Stable  and  shop 

2,329  6° 

Legal  (tubular  wells) 

976  10 

Damages 

824  77 

Taxes,  Saugus  and  Lynnfielc 

791  94 

Walden  Pond 

747  94 

Hawkes'  Pond 

667  39 

Engineering  . 

602  50 

Engine  house 

5i3  34 

Conduit 

449  75 

Laboratory 

207  06 

Birch  Pond     . 

163  49 

Breed's  Pond  . 

83  13 

Reservoir 

68  50 

149.679  31 
$44,019  70 


$70,633  6S 

CONSTRUCTION 

Mains  $20,568  87 

Services 5,143  56 

Hawkes'  Pond  canal 3>°32  97 

Hawkes' Pond 1.87803 

$30,623  43 

Less  amount  received  for  pipe       ....  2,12650 

Net $28,496  93 

♦The  final  settlement  in  the  Nelson  W.  Green  case  (execution)  $16,244.32  has  reduced 
our  net  earnings  which  accounts  for  our  falling  off  from  last  year. 
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STATEMENT. 


SHOWING  COST  OF  WORKS  TO  JANUARY  I,  I9OO. 


Mains,  hydrants  and  gates 

New  supply  and  land 

Services  and  courts 

Walden  and  Glen  Lewis  Ponds 

Engines  and  boilers 

Hawkes'  Pond  .... 

Reservoirs  and  land 

Birch  Pond  and  land 

Engine  house  and  land    . 

Breed's  Pond  and  land    . 

Pipe  conduits  and  land    . 

Hawkes*  Pond  canal 

Force  mains  and  land 

Meters 

Stand-pipe  and  pumping  machinery 
Highland  service     .... 

Tubular  wells 

Engineering    .... 
Work  shop  and  stable 
Compressor 


Less  amount  received  for  pipe 
Total  net  cost 


$869,913  55 
337.390  75 
299*260  75 

I35.I79  42 
140,327  29 

i59'3«o  59 
131.581  49 
93.47*  84 
57.562  39 
57.135  28 
45.293  98 
43.836  65 
!*i.546  13 
37.531  42 
34.274  07 
12,431  17 
9,470  02 

9.246  17 

2,056  97 

515  00 

$2,567,334  93 
139  773  50 

$2,427,561  43 


Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE   O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn u»554 

Number  of  services  in  Saugus 893 

Total 12.447 

Number  put  in  during  the  year  (Lynn)      ....  161 

Number  put  in  during  the  year  (Saugus)  ....  50 

Total 211 

Number  extended* during  the  year  (Lynn)          ...  34 

Number  extended  during  the  year  (Saugus)      ...  4 

Total 38 

Renewed n 

Number  discontinued           ...                  ...  27 

Number  not  in  use 88 

Turned  on  (new  services) 122 

Turned  on  (reoccupied) 345 

Turned  on  (rates  and  fines  paid) 10 

Shut  off  (for  vacancy) 437 

Shut  off  (for  non-payment) 53 

Shut  off  (for  repairs) 51 
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STATEMENT 

SHOWING    THE    NUMBER    OP    BUILDINGS    TO    WHICH   WATER    IS    SUPPLIED, 

ALSO    THE    NUMBER    OF    FAMILIES,   VARIOUS   FIXTURES,    ETC., 

CONTAINED    IN    THE    SAME,   TOGETHER    WITH    THE 

NUMBER  OF  FIRE  HYDRANTS,  DEC.  31,   1899. 

LYNN. 

Dwellings 11.587 

Stores  and  shops  M95 

Factories 185 

Offices 475 

Restaurants  and  saloons     .  79 

School-houses 52 

Churches 29 

Bakeries 32 

Laundries 20 

Engine  houses                      ....  11 

Families 16,117 

Boarding-houses 221 

Faucets 30,518 

Water-closets 13,607 

Bath  tubs     ......  5*320 

Hose  bibs 3*1*7 

Urinals 189 

Heaters 854 

Stationary  engines 157 

Motors 25 

Greenhouses 16 

Drinking  fountains 29 

Stand-pipes  for  fire  purposes      ...  16 

Stand-pipes  for  water-carts          ...  72 

Sewer  connections 21 

Automatic  sprinklers 91 

Hydrants 798 

Hydrants  for  car  sprinklers         ...  37 


SAUGUS. 

TOTAL. 

849 

12,436 

42 

1*237 

2 

187 

15 

490 

•• 

79 

7 

59 

5 

34 

•• 

32 

.. 

20 

3 

14 

941 

17*058 

2 

223 

1,694 

32,212 

490 

14.097 

319 

5»639 

148 

3*265 

8 

197 

5« 

005 

6 

163 

•• 

25 

2 

18 

•• 

29 

1 

17 

•• 

72 

.. 

21 

2 

93 

146 

944 

•• 

37 

i6 
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STATEMENT 

SHOWING   THE   YEARLY   REVENUE   OF  THE    DEPARTMENT  SINCE   THE   FIRST 
INTRODUCTION   OF   WATER    INTO   THE   CITY   IN    187I. 


From  October  i, 

187 1,  to  January  i, 

1872 

$8,989  00 

From  January  i, 

1872,  to  January  i, 

1373 

27.568  15 

From  January  i, 

1873,  to  January  i, 

1874 

47,992  61 

From  January  i, 

1874,  to  January  i, 

1875 

53-545  61 

From  January  i, 

1875,  to  January  i, 

1876 

52,553  26 

From  January  i, 

1876,  to  January  i, 

1877 

60,807  12 

From  January  i, 

1877,  to  January  i, 

1878 

64,002  50 

From  January  i, 

1878,  to  January  i, 

1879 

67»570  14 

From  January  i, 

1879,  to  January  I, 

1880 

73*949  80 

From  January  i, 

1880,  to  January  i, 

1S81 

79»635  '2 

From  January  i, 

1881,  to  January  i, 

18S2 

80.967  76 

From  January  i, 

1882,  to  January  i, 

1883 

94*419  52 

From  January  i, 

1883,  to  January  i. 

1884 

98*893  54 

From  January  i, 

1884,  to  January  i, 

1885 

"4»9°3  86 

From  January  I, 

1885,  to  January  i, 

1886 

110,089  it 

From  January  I, 

1886,  to  January  I, 

18S7 

116,375  70 

From  January  1, 

1887,  to  January  i, 

1888 

123,507  73 

From  January  1, 

1888.  to  January  i, 

1889 

134,480  27 

From  January  I, 

1889,  to  January  i, 

1890 

141.865  53 

From  January  i, 

1890,  to  January  i, 

1891 

i54*7S8  27 

From  January  i, 

1 891,  to  January  I, 

1892 

i7>*744  85 

From  January  i, 

1892,  to  January  I, 

1893 

188,979  88 

From  January  i, 

1893,  to  January  i, 

1894 

177,803  56 

From  January  i, 

1894,  to  January  i. 

1895 

176,655  50 

From  January  i, 

1895,  to  January  i, 

1896 

185,572  88 

From  January  i, 

1896,  to  January  i, 

1897 

190,531  33 

From  January  i, 

1897,  to  January  i, 

1898 

183,7"  97 

From  January  i, 

1898,  to  January  I, 

1899 

186,658  35 

From  January  i, 

1899,  to  January  i, 

1900 

193,699  01 

$3,362,321  94 
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FUNDED   WATER   LOAN. 


When  Pa 

yable. 

Jan.       1 

,  1900          

Apr.      1 

,  1900 

Jan.       1 

,  IOOI 

Mar.      1 

.  '903 

May      1 

•  I904 

Dec.      1 

,  1904 

Jan.       1 

•  l9°5 

Apr.      1 

.  1905 

May      1 

•  IO°5 

Dec.      1 

.  l905 

Nov.     1 

»  >9»3 

Nov.     t 

»i9*3 

Mar.    15 

•  19H 

Dec.      1 

,  1914 

Dec.      1 

.  x9»5 

Apr.      1 

,  1916 

May      1 

,  1916 

Sept.    1 

,  1916 

Oct.      1 

,  1916 

Feb.      1 

.  x9*7 

June      1 

.  1917 

July       1 

•  «9»7 

Aug.     1 

.  »9»7 

Oct.      1 

t  19*7 

Nov.     1 

t  »9*7 

Apr.      1 

,  1918 

June      1 

*  1918 

July       1 

,  1918 

Apr.      1 

,  1919 

July      1 
Jan.       1 

.  »9i9 

,  1920 

Apr.      1 

»  1920 

Apr.      1 

,  1921 

Oct.      1 

•  1921 

Jan.       1 

*  1922 

July      1 

,  19" 

Apr.      1 

.  »9*3 

July       1 

.  1925 

July       1 

,  1926 

Sept.     1 

.  *9*7 

July       1 

,  1928 

Oct.      1 

.  1928 

Note  (01 

n  demand 

Rate. 

Per  Cent. 

Amount. 

5 

$50,000 

4 

10,000 

5 

50,000 

4 

8,000 

3l 

7.300 

4 

25,000 

5 

200,000 

4 

15O.OOO 

3t 

66.5OO 

3* 

5»ooo 

4, 

20,000 

3l 

31.000 

4 

50,000 

4 

20.000 

3* 

6,000 

3* 

2,000 

3* 

24*500 

4 

10,000 

4 

9,000 

3\ 

6,500 

3* 

3.500 

4 

7.500 

4 

5.000 

4 

2,000 

4 

6,500 

4 

15,000 

4 

10,000 

4 

50,000 

4 

100,000 

4 

110,000 

4 

35.ooo 

4 

150,000 

4 

50,000 

4 

25,000 

4 

50000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

50000 

4 

25,000 

25,000 

10.000 

4 

100,000 

$1,810,300 
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REPORT  OF   SUPERINTENDENT. 


To   Wm.  B.  Littlefield,  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith  pre- 
sent the  annual  report  of  the  Superintendent  for  the  year  ending 
December  31,  1899. 

Water   Supply. 

On  January  1,  1899,  Breed's  Pond  contained  193,000,000 
gallons  of  water;  Birch  Pond,  353,000,000  gallons;  Walden 
Pond,  419,000,000  gallons;  Glen  Lewis  Pond,  137,000,000 
gallons;  Hawkes'  Pond,  273,000,000;  a  total  of  1,375,000,000 
gallons. 

The  supply  for  the  year  was  taken  from  the  various  sources  as 
follows : 

Breed's  Pond 388,073,73!  gallons 

Birch  Pond 668,946,193        l4 

Hawkes*  and  Walden  Ponds  904,327,246 

Total 1*961,347,170  gallons 

This  is  an  increase  of  229,126,318  gallons  over  the  consump- 
tion during  1S98.  This  large  increase  is  principally  due  to  an 
especially  dry  summer. 

On  January  1,  1900,  Breed's  Pond  contained  129,000,000 
gallons  of  water;  Birch  Pond,  52,000,000  gallons;  Hawkes' 
Pond,  68,000,000  gallons;  Walden  Pond,  92,000,000  gallons; 
Glen  Lewis  Pond,  123,000,000  gallons;  a  total  of  464,000,000 
gallons,  a  decrease  of  stored  water  in  the  reservoirs  during  the 
year  of  1899  of  911,000,000  gallons. 

The  water  supplied  for  consumption  was  of  the  best  character 
throughout  the  entire  year. 
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Canal. 
The  water  was  drawn  from  the  canal  and  tunnel,  which,  on 
inspection,  was  shown  to  be  in  good  condition. 

Pumping  Station. 

The  galvanized  cap  near  the  top  of  the  chimney  at  the  pump- 
ing station,  which  had  become  badly  rusted,  has  been  thoroughly 
repaired,  and  a  new  top  of  copper  has  been  put  on,  also  a  strong 
cast-iron  cap  has  been  bolted  around  the  brick-work  at  the  top  of 
the  chimney.  On  inspecting  the  L.  Loretz  pumps  in  July  it 
was  found  that  the  plunger  had  become  worn,  and  it  was  decided 
to  remove  the  plunger,  have  the  pump  rebored  and  new  plungers 
of  brass  substituted  in  place  of  the  old  plungers,  which  has  been 
done  in  a  thorough  manner,  under  the  direction  of  Mr.  A.  L.  L. 
Loretz,  the  builder  of  the  engine. 

The  high  service  pumps  have  also  been  thoroughly  overhauled, 
new  joints  having  been  made  and  new  valves  of  improved  pattern 
put  in  the  pumps.  The  work  is  not  yet  completed.  The  engine 
will  be  put  in  thorough  repair,  which  will  make  it  practically  as 
good  as  new. 

The  steam  valves  on  the  auxiliary  have  been  taken  out  and  the 
seats  rebored. 

The  Belpair  boiler  developed  a  leak  around  one  of  the  stay 
bolts,  and  it  was  found  necessary  to  remove  some  of  the  asbestos 
covering  on  the  outside  and  have  them  caulked,  which  was  done, 
the  stay  bolts  being  made  perfectly  tight  and  the  covering 
replaced.  A  drain  has  been  laid  from  the  pit  below  the  Loretz 
engine  to  the  back  yard,  to  carry  off  the  water  that  accumulates 
under  the  engine. 

The  bridge  over  the  overflow  from  Glen  Lewis  pond  was 
replaced  with  a  new  one,  and  the  bridge  from  the  crest  of  the 
dam  at  Walden  Pond  to  the  gate  house  was  also  replaced  with  a 
new  one. 

During  the  year  12,944  feet  of  cement-lined  pipe  was  taken  up 
and  replaced  with  cast-iron  pipe  mains  on  the  following  streets : 
Adams,  Chestnut,  Friend,  Franklin,  High  Rock,  Laighton, 
Lewis,  Liberty,  Mt.  Pleasant,  Ridgeway,  Rockland,  Rockaway, 
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Shepard,  South  Common,  Highland  avenue  and  Western 
avenue.  One  thousand  four  hundred  and  twenty-two  feet  of 
cast-iron  pipe  has  been  laid  as  petitioned  for  in  the  following 
streets :  Gas  House  road,  Gertrude  street,  Grosvenor  Park, 
Locust  street  and  Wenuchus  avenue. 

During  the  year  six  gates  have  been  set  in  connection  with  the 
new  mains;  seven  new  gates  replaced  old  ones;  17  street 
sprinklers  were  repaired ;  38  hydrants  were  repaired ;  39  leaks  in 
hydrants  were  repaired  ;  eight  new  hydrants  replaced  old  ones ; 
two  new  hydrants  were  put  in ;  68  main  gate  boxes  were  raised 
where  streets  were  graded;  154  feet  of  ledge  was  excavated  in 
trenching;  161  services  were  put  in,  aggregating  7,517  feet  in 
length;  134  were  extended  a  length  of  1,145  ^eet»  27  were  dis- 
continued ;  44  services  were  renewed ;  289  services  were  changed 
from  the  old  pipe  to  the  new ;  19  services  were  lowered ;  72 
service  boxes  were  changed  where  streets  were  graded ;  112  new 
gate  boxes  were  put  in;  1,010  corporations  were  cleaned  out; 
275  lead  pieces  were  put  in  in  place  of  old  ones;  140  iron  stop 
boxes  were  reset ;  289  leaks  in  service  pipe  were  repaired  ;  348 
services  were  cleaned  out;  128  services  were  thawed  put;  31  stop 
and  wastes  were  put  in  to  replace  old  ones ;  26  private  hydrants 
were  repaired,  six  drinking  fountains  were  repaired ;  297  meters 
were  set ;  42  meters  were  changed ;  eight  new  meter  boxes 
replaced  old  ones ;  seven  new  outside  meter  boxes  were  put  in ; 
140  meters  were  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

JOHN   C.  HASKELL, 

Superintendent, 
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ilicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1899. 


Number  of  Sample 


Plants. 

DlATOMACE.«  : 

Asterionella.  .  . 
Cyclotella  .  .  .  . 
Stephanodiscus  . 

Syncdra  

Tabellaria  .  .  .  . 

Cyanophyce.«: 
Anabxna  .  .  .  . 
Merismopa-dia   . 

Alqje  : 


Tt" 

CO 

i 

f5 

*i 
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CO 

p« 
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JS      J 
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8 
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2 

u 

c 
3 
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>» 

"3 
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0» 

3 

be 

3 
< 

E 

O. 
V 

! 
0 

E 

Si 

0 

z 

E 

1 

25940 
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26306 

26723 

27039 

27432 

27732 

aSoS6 

2S564 

2S956  292S7 

29625 

O 

'7 

4 

3 

124    234 

60 

7S 

3Si 

III 

102  1  105 

O 

4 

3 

0 

0 

18 

0 

72 

264 

»4 

5 

10 

O 

5 

0 

3 

0 

aio 

5° 

O 

4 

4 

S 

4 

O 

0 

1 

0 

no 
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0 
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0 
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0 

O 
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0 

0 

4 

3 

0 

a 

0 

0 

3 

74 

O 

S 

0 

0 

10 

2 

4 

4 

114 

86 

82 

16 

0 

0 

0 

0 

0 

3 

S 

7S 

164 

10 

59 

0 

O 

0 

0 

0 

0 

3 

4 

70 

92 

10 

59  1      0 

O 

0 

0 

0 

0 

0 

0 

0 

72 

0 

0         0 

O 

0 

0 

0 

1 

'? 

0 

«t 

42 

iS 

2  1     12 

Animals. 

Rhizopoda  : 

0 

0 

0 

0 

1 
0  |      1 

0 

0 

2 

0 

0 

0 

Infusoria  : 

0 

20 

4 

7 

20 

3 

2 

14 

3S 

? 

6 

21 

Dinobryon 

Mallomouas 

Peridiniura 

Uroglena 

Vernes: 

0 
0 
0 
0 

0 

0 
0 
11 
0 

1 
1 
0 

a 

0 

5 
0 

0 

0 
iS 

2 
0 

2 

0 
0 
0 

0 

2 

O 
0 
O 

4 

2 
a 
a 
0 

6 

0 
0 

2 

0 
0 

a 
0 

2 

0 
1 

a 
0 

1 

0 

6 

1 

pi. 

4 

Crustacea : 

0 

0 

Pi. 

0 

0 

0 

0 

Pi- 

Pi. 

0 

0 

pi. 

Miscellaneous : 

0 

3 

» 

7 

,0 

s 

3 

7 

8 

7 

3 

7 

Total 

• 

4» 

22 

>7 

'57 

261 

77 

267 

63S 

»57 

173 

149 

22 
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Microscopical  Examination  of  Water  from  Breed's 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


»*> 

<> 

•*> 

Day  of  Examination. 
1899. 

I 

£ 

CO 

s 
.0 

& 

00 

JZ 

0 

u 

a. 
< 

6 
>> 

2 

u 

s 

3 

•—> 

3 

tt 

3 
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.0 
E 
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(A 

1 

% 
O 

u 

E 

V 

> 
0 

u 

E 
Q 

Number  of  Sample    .  . 

25904 

*V70 

36397 

26722 

27040 

27433 

*77>3 

280S7 

*SS65 

2S957 

292SS  29626 

Plants. 

Diatom  a  ceje  : 

7 

s 

0 

22 

72 

275 

216 

'54 

36a 

266 

'3 

22 

Asterionella     .... 
Tabellaria 

6 
0 

4 
0 

°o 

S 

1 

48 

16 

2l6 

44 

'34 
22 

10S 
12 

1S6 
•74 

30 
210 

6         S 

4  1       S 

Cyanophycb.«, 

Anabxna 

0 

0 

0 

0 

«4 

, 

0 

176 

36 

6 

i 
0         0 

Algje  : 

0 

0 

0 

0 

0 

5 

M 

78 

26 

22 

0  !    0 

Animals. 

Infusoria : 

4 

7 

2 

9 

'35 

25 

?4 

'9 

M 

2 

1 

37 

Dinobryon 

Raphidomonas    .   .   . 
Uroglena 

4 
0 
0 

0 
0 
0 

° 
O 

O 

0 

1 

114 
0 
16 

21 

2 
0 

28 

0 
0 

0 

1 
0 

4 
10 
0 

O 

0 

1 

° 

36 
0 
0 

Vernes  : 

0 

1 

I 

0 

2 
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3 
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6 

0 

0 

Anurea 

0 

1 

I 

0 

0 

1 

0 

° 

" 

4 

0  |    0 

Crustacea : 

0 

0 

Pi. 

0 

0 

pi. 

0 

pi. 

Pi. 

0 

0      pi. 

Bosmina 

Cyclops 

Daphnia 

0 

0 

0 

0 
0 
0 

0 
0 

pi. 

0 
0 

0 

0 
0 
0 

0 

pi. 

0 

0 
0 
0 

pi. 
0 

0 

0 

Pi. 

0 

0 
0 
0 

0 
0 
0 

0 

pi. 

0 

Miscellaneous, 

Zooglcea 

0 

3 

15 

10 

7 

7 

'7 

7 

5 

10 

3 

3 

Total 

II 

16 

,8 

4» 

230 

3'S 

."L 

437 

4SS 
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17       62 
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riicroscopical   Examination  of  Water  from  Glen  Lewis 
Pond,    Lynn. 

Xumlwr  ttl  OrKnni.qms  per  Cubic  Centimeter. 


Duy  vi  ExjnnniiLioii, 


A      £ 


Number  ^if  Sample     .    .   J  5905  *&vji  2*\\^s- 


Plants. 

AskTio»ell4 
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Ik 
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u 

to 
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" 

■ 
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Animals. 

tNFLTSOfA  . 

Diiir-hryi'ii  .  . 
EugfttMf  r  .  . 
MaI]kiui>li.is  ,  . 
M-m  ks  .  .  T  ,  . 
I'eridfmuni  .  , 
Trjt'lirJrnnoijas 

VrKkNES 
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Microscopical  Examination  of  Water  from  Hawkes* 
Pond,  Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 

£ 

CO 

>» 

u 

vi 

« 

* 

*•*> 

i 

« 

it 

u 

1S99. 

A 
3 
C 

2 

Xi 

a        e 

•"        3        v 

£  !  *  ■  9    *■ 

0 

v    1     g 
0         " 

fe 

s 

<       S 

A  !  A  '  <     * 

O 

Z        Q 

Number  of  Sample    .  . 

25006 

26172 

26399 

26725  27041 

27435 

27735  2S0S9  2S567 

2S959  29200  29627 

Plants. 

1 

' 

Diatom  acb.*:  : 

O 

1 

0 

14      06 

54 

40     322       56 

220 

152       83 

Cyclotella 

O 

0 

0 

0  ,     0 

0 

7 

»44  1       2 

6 

tt 

0 

Synedra 

O 

1 

0 

5       82 

4S 

30 

>4»  ,     54 

170 

60 

CYANOPHYCKiB  : 

O 

0 

0 

0  1      0 

4 

0 

16  1      2 

2 

0 

0 

Sphserozyga 

O 

0 

0 

0,  0 

0  1       0        14 

0 

0 

0         0 

Alg.*:  : 

O 

4 

4 

O    !      27 

0  ,       0  ,     56 

24 

iS 

12         0 

Animals. 
Rhizopoda  : 

Infusoria  : 
Ciliated  infusorinn    . 

Dinobryon 

Euzlena 

Peridiniura 

Vernes  : 

Crustacea : 

Cyclops 

Bosmina 

MISCELLANEOUS, 

Zooglusi 
Total 


7  843  323   <*  I  5o  I  2S4 


Soo 

2  j  77 

r  n 
37  234 


o  1 

79  ' 
o 
200 

,1 


pi. 


pi.  1  pi.    o    o 

o  pi.  I   o  j   o 

'5  1  35  I   5  '  15 


S3  !  '5 


44 

60 

0 

«4 

150  . 

4 

S56  343   9*  I  >S7  351  '  75  44*   9>   45S   256   104 
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Microscopical  Examination  of  Water  from  Howlett's 
Pond,   Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1S99. 

3 
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E 
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4» 
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! 
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CD 

2SS6S 

0  ;  z 
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Q 

Number  of  Sample    .  . 

2962S 

Plants. 

Diatom  ace.*;  : 

2 

7 

.33 

5' 

03 

*7 

36S 

113 

116  1    70 

3* 

2 

Cyclotella 

O 

0 

0 

1 

0 

0 

36 

74 

4 

0 

5 

0 

Synedra 

O 

3 

14 

3* 

62 

'5 

33* 

20 

12 

68 

6 

0 

Cyanophyce,*  : 

0 

0 

0 

0 

0 

0 

2 

2 

0 

0 

2 

0 
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0 

0 

0 

7 

, 

11 

7» 

4 

0         0 

I 

0 

Fungi,  Crenothrix  .  . 

O 

0 

0 

0 

10 

0 

0 

IO 

1 
0  '  500 

„ 

0 

Animals. 

Rhizopoda  : 

O 
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0 

0 

0 

a 

0 

0 
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O 

0 
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6 

62 

7 

12 

, 

20 

12 

5 

2 

3 

O 

4S 

Dinobrvon    

0 

39 

S 

5 

0 

0 

* 

0 

0  1      0 

0 

0 
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0 

0 

0 

0 

3 

9 

0 

4 

0         0 

0 

4* 

Peridintum 

3 

23 

j 

1 

0 

0 

0 

0 

0         0 

0 

2 

Vbrnks  : 

0 

0 

0 

2 

0 

1 

0 

2 

0  1      0 

0 

0 

MISCELLANEOUS, 

Zoogla'a 

3 

7 

s 

7 

So 

40 

10 

12 

100 

510 

5 

Total 

11 

76 

48 

79 

1S7 

S9 

466 

»47 

21S 

5S2 

5i 

55 

26 
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Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 

1899. 

Number  of  Sample    .   . 


2590826174  26401, 267*7  27044  27437  J  27737  aSooij  28569  2S061  29292  20630 


Plants 

Diatom  ace.v.: 
Asterionella . 
Cvclotella  .  . 
Melosira  .  . 
Svnedra  .  .  . 
Tabellaiia  .  . 

Cyanophyce.k 

ALGi«: 
Protococcus  . 


*  ;i      2 


3       3       < 


Animals. 

Rhizopoda  : 

Actinophrys 


Infusoria : 
Ciliated  infusorian 
Cryptomonas 
Dinobryon  . 
Euglena  .  . 
Peridinium  . 
Phacns  .  .  . 
Trachelomonas 
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Crustacea : 
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Zoogloea 
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0 
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0 

0 
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0 

0 
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6 

1 

10 

., 

O 

0  1 

0 

0 

0 

0  1 
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O 

0  * 

0 

0 
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O 

0 

4 

0 

0 

0 

s 

O 

0  1 

0 

1 

12 

8 

9 
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0 

0  1 

0 

2 

0 

0 

0 

2 

1 

10 

s* 

2 

0 

0  1 

2 

O 

0  1 

0 

0 
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2 

8 

0 

28 

8 

u 

O 

0 

0  1 

0 

O 
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0 

2 

0 
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O 

is 
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1 

4 

3 
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4 
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10 
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Pi 
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10 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 

Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1S99. 


A     * 


Number  of  Sample    .  .25909.16175,26402267*8 


Plants. 
Diatom  ace. v. : 
Synedra  .... 

CvANOPiiYcr.«: 


Alg.k  : 
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5  3  3 
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w 
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ji 
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F 
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V 
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< 

a 
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5  '     »<»       4" 
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1 
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0 
0 

67 

0  ■ 

50 
0 

18 

1 

96 

I 

10 
0 

8  | 
0  1 

2  1 

ol 

1 
0 

20 
0 

0 

0  . 

0 

,l 

2 

ol 

0 

16  1 

ol 

J 

0 

21 

1 

0 

0  ' 

0 

0 

16 

3-2  ' 

ol 

ol 

56  1 

So  1 

5o 

0 

Animals. 
Rhizopoda: 


Inflsoria : 
Dinobryon 
Peridinium 


Vernrs  : 

Miscellaneous, 

Zooghra 


0 

7°? 

s 

ii  1 

0 

2 

0 

3 

0 

28 

0 

180 

0 

690  ' 

0 

8  1 

0 

0 

0 

0 

0 

>s  . 

0 

17S 

0 

11  1 

8  ; 

1 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0  1 

1 
0  1 

1  < 

2 

0 

0 

0 

0 

0 

0 

1 

$ 

_l: 

5 

1 
7  ' 

10 

3 

3 

5 

3 

1 

3 

0 

5 

Total 


26     720       20  j  142  J    92  I    64 


39       75      »59       5i      234 
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Microscopical  Examination  of  Water  from  a 
Tap  in  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1899. 


I    = 


A  ,  h 


S3  3 


Number  of  Sample    .   .  2591026176  26403  26729  27046  27439  27739  2S093 


Plants. 

DlATOMAClH  : 

Asterionella  . 
Synedra  .  .  . 
Tabellaria  .  .   . 


2S571 


5    I  14 


76  I  184  1  120       43 


2S963  29204  29671 


84 


CYANOPHYCKiE  : 

Anabxna  .   .   . 
Merismopadia 

Alg.*:  : 
Fungi  : 


1 

4 

0 

1 

11 

5« 

S 

10 

53 

4 

3 

3 

0 

1 

1 

0 

>3 

49 

94 

4 

0 

3* 

0 

3* 

4 

9 

4 

2 

39 

57 

>4 

>3 

44 

3* 

6S 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

30 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

>4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

12 

0 

0 

0 

0 

0 

0 

0 

2 

0 

10 

0 

H 

3 

0 

0 

0 

0 

0 

10 

2 

0 

iS 

iS 

0 

0 

0 

Animals. 
Rhizopoda  : 

Infusoria: 

Dinobryon 

Peridinium 

Trachelomouas   .    .   . 

Vernes: 
Crustacea,  Cyclops  . 

Miscellaneous, 

Zooglcca 


6 

11 

2 

0 

J 

0 

4 

1 

„ 

s 

0 

3 

0 

0 

0 

0 

33 

0 

2 

0 

2 

0 

0 

1 

6 

11 

1 

0 

3 

0  1 

0 

0 

0 

S 

0 

0 

0 

0 

1 

0 

1  1 

0  ! 

2 

0 

10 

0 

0 

1 

0 

1 

0 

0 

1 
1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

pi. 

0' 

0 

0 

0 

0 

0 

0 

3 

5 

5 

3 

5I 

3  1 

5  ' 

8 

20 

5 

0 

3 

Total 14 


129 


7°  I  '54      »5»   I 


PUBLIC    WATER    BOARD    REPORT. 


29 


TABLE     I. 


CONSUMPTION   OF   WATER    FOR   THE   YEAR   ENDING    DEC.    31,    1899. 


January  . 
February 
March.  . 
April  .  . 
May 

June  ... 
July  .  .  . 
August  . 
September 
October  . 
November 
December 


Totals  and  averages . 


Monthly 

H 

V  it 

>  O. 
< 

»56,734.5»9 

5.055.95a 

147,580,125 

5.*70,7!9 

150.838,650 

4.S65.763 

M«.  538,759 

4.717.958 

i6i,355»co5 

5,205,000 

190,795,  >  79 

6,359.839 

304,708,912 

6,603,513 

301,236,651 

6,491,505 

i83,4S534» 

6,116,194 

i57.754.S3a 

5,oSS,S65 

133.359.3*4 

4.445.3" 

133.936.400 

4.3*>,5.9 

1.903.3*4.197 

5.37S.970 

487,042 

1.154.839 

343.674 


785.333 
404.956 
147.805 


112,00$ 

375.311 

1,027,329 

643.554 
134,7s* 


3 

0 

0 

u 

< 

< 

71-51 

7435 

74-55 

77-51 

68.82 

71-55 

66-73 

69.38 

73.62 

76.54 

89.95 

9353 

93-40 

97.11 

91 .82 

95-46 

8650 

89.94 

71-9? 

74-S3 

62.S7 

65.37 

61. 11 

63.54 

76.08 

7910 

3° 
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TABLE     II. 
AMOUNT   OF   WATER   DRAWN   FROM   BACH   SOURCE   DURING   THE  YEAR  1899. 


January.  • 
February  . 
March  .  . 
April  .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  . . 
September 
October.  . 
November 
December 


Breed's. 


5L33M37 
67.S«8.930 
58,583,25  a 
5S,595.SSo 
41,405,085 
33.469.73^ 
40,383.9*5 
22,465.230 

14,321,460 


Totals 


388,073,731 


Birch. 


M»5S9.7*> 
67.691.348 
53,806,110 


48,656, 100 
184,066,050 

35.7S5.»a5 
13 '.367,855 
i32,03,S*'5 


Canal. 


104.1SS.163 
66,751,050 
24,565.050 
23,138,310 
117,207,165 
165.551.01S 
162.359,275 
>3,»953,.,2o 


668,946.193 


10S.61S.095 


004,327,246 


Total. 


'55.5'  9.400 
148359.700 
150.833,650 
I35-540.3CO 
i5S,6i  2,250 
199,020,750 
202,743.200 
203.073450 
184,066,050 
158,721,680 

•31.367.S55 
133.9S3.SS5 


».96«. 347.  »7o 
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TABLE     III. 
RAINFALL    AT   THE   PUMPING    STATION   FOR    1899. 


A  < 


<>•*$  I 
O.04  I 
003  , 


O.06 


•0.70 
0.05 
0.50 


1a 

IS 


22 

*3 
H 

3 

% 

*9 
30 
3» 


.  .  *o.Sa 
0.01  .  . 
•0.01  *o.os 
0.S1  *o.m 
•o.ao 
•0.23 


0.80 


0.20 
•0.16 
046 


0.71 


0-S3 


0.S4 


0.70 
0.05  1 


0.1 1 
0.32 


0.12  I  *o.So 
0.37      .  . 

0.5l   I  *0.2I 


0.0S 


•0.05 
0.70 


0.0S 
0.07 


0.01   , 

0.58  I 


0.42 


O.I3 

0.4S 


0.0S 


1 .05 

•0.05 


0.03 


.08 


0-35 


0.75 
0.62 


•53 


0.1 1 

0.03 


•0.07 


•0.02  ■ 

*o.6o, 
0.86 


0.05 


0.10 
0.06 


O  21 
O.63 


I. IO 
I.46 
0.2S 


040 

0.08      o  03 

0.07         •    . 


0.08 

*o.u     0.05 
•0.15 


0.07 

0.13 


0.24 
•0.12 


0.53 

0.02 
0.03 


0.05 
0.08 


O.IO         .    .  0.01   ; 


O.84 


O.O4  !     0.02         I.OO 

.7  1  .  . 


0x9 
007 


0S4 


04 


4* 


•0.0S 


Total 


3.73      3.2$     6.3s,    1.42      1.57      2.62      2.21      1.35      5.1S      3.53      1.09      1-64 


*  Snow. 

Total  for  the  year,  33.90. 


32 


PUBLIC    WATER    BOARD    REPORT. 


TABLE   IV. 


SHOWING    THE   RAINFALL    AT   THE   CITY   HALL   FOR    1 899. 


DAY 

>» 

u 

ber.      1 

J! 

1 

OF          1      j; 

3 

JC 

^2 

to 

3 

E 

a 

E 

4) 

> 
0 

E 

MONTH.             C 

.O 

rt 

a 

C9 

V 

c 

j*» 

bfl 

3 

0. 

2 

fa 

8 

< 

3 

3 

•— » 

< 

(A 

0 

Y< 

Q 

t 

•o-oa 

.. 

•  • 

a   . 

•0.09 

*o.i4 

O.O9 

O.44 

3 

0.13 

O.47 

O.29 

4 

♦0.19 

•O.O! 

O.I3 

0.91 

0.13 
0.56 

.    . 

1.32 

0.63 

0 

♦o.aS 

0.30 

.    . 

.  . 

.    . 

0.20 

.  . 

0.17 

*o-30 

.  . 

.  . 

.    . 

.  . 

O.Sl 

0.10 

.  . 

7 

O.42 

8 

0.22 

140 

*    . 

OOI 

.  . 

9 

0.01 

.  . 

10 

•   • 

•  • 

0.06 

"  • 

•    • 

a-75 
0.05 

.    . 

O.67 

'•44 

•  • 

ia    . 

O.07 

0.16 

0.14 

.  . 

.  . 

.    . 

0.17 

0.27 

O.Ol 

♦0.29 

»3 

O.23 

0.19 

14 
15 

♦0.20 

0.1a 

0.13 
1. n 

0.01 
0.30 

1.86 

•  • 

•    * 

O.47 
O.06 

•  • 

16 

.  . 

0.03 

0.08 

O.O3 

\l 

.   . 

0.01 

0.02 

.    . 

.  . 

0.13 

0.20 

•    . 

0.24 

.  . 

o-43 

0.29 

0.41 

19 

•0.15 

0.40 

0.5S 

.  . 

0.23 

0.01 

»-33 

.    . 

0-75 

1.16 

•S3 

20 

0.94 

1.49 

.   . 

.   . 

.  . 

0.16 

.   . 

.  . 

.    . 

0.0 1 

»  . 

ai 

.  . 

*-74 

.  . 

.  . 

.  . 

0.50 

.    . 

I. OO 

.  . 

.  • 

2a 

•0.77 

0.04 

0.05 

0.10 

.  . 

.   • 

•   • 

.  • 

O.44 

0-4S 

.  . 

057 

»3 

0.27 

*O.IO 

.   . 

078 

0  05 

.   . 

•   . 

0.22 

0-33 

•    • 

.  . 

H 

*o-55 

.  . 

1.58 

0.9a 

.  . 

0.06 

0.05 
0.0S 

OO9 

.    . 

035 

a* 

*0.02 

.    , 

0.09 

0.81 

0.05 

.    . 

.    . 

.    . 

.  . 

26 

.   . 

0.02 

142 

,   . 

0.50 

0.01 

0.20 

1.62 

•0.27 

3 

0.06 

*o.o6 

0.09 

0.22 

29 

.    '     .   . 

0.3a 

0S0 

.  . 

.  . 

.    . 

.  . 

.    . 

0.l6 

•0.01 

30 

.    . 

0.3a 

0.40 

.  . 

.  . 

O.I9 

.  . 

.    . 

O.O3 

♦0.25 

3'    .... 

*o.Si 

*ooi 

0.03 

'• 

*o.S<> 

Total 

4-25 

367 

1.64 

6.11 

4-13 

i-45 

5-07 

7-53 

a-'S 

7-as 

4.69 

242 

* 

Sri 

0 

nr. 

r 


r 


_ 

-"       ►— 

£5 

«?- 

8  2 

O  r 

c  ^ 

^ 

7    =? 

;:,  < 

C    - 

„ ; 

>    * 

;  .*- 

.1   > 
O    £ 

.-  c 

7    O 

CD 

--  ? 

. 
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TABLE   V. 

SHOWING  THE  DEPTH  OF  WATER  IN  PONDS  FOR  EACH  WEEK  DURING  1 899. 


,  anuary  2  .  . 

'  anuary  9  .  . 

[  anuary  16  . 

'  anuary  23  . 

]  anuary  30  . 

'  February  6  . 
February  13 . 

February  20  . 

February  27  . 

March  6  .  .  . 

March  13  .  . 

March  *o   .  . 

March  37   .  . 

April  3   .  .  . 

April  10  .  .  . 

April  17  .  .  . 

April  24  .  .  . 

May  1  .  .  .  . 

May  8  .  .  .  . 

May  is  .  .  . 

May  2i  .  .  . 

May  29  .  .  . 

une  5 . 

une  12 

une  to 

une  26 

*u!y3 

uly  10 
uly  17 
uly  24 

.  u»y  3'  • 
August  7  .  . 
August  14 .  . 
August  21 .  . 
August  aS . 
September  4  . 
September  1 1 
September  18 
September  25 
October  2  .  . 
October  9  .  . 
October  16 .  . 
October  23  .  . 
October  30 .  . 
November  6  . 
November  13 
November  20 
November  27 
December  4  . 
December  1 1  . 
December  iS . 
December  25  . 
January  1  .  . 


Hawkes 
Pond. 


23.10% 
24.10?, 
248 
24.9 

24.6 

34-5 
25.2 

35.1 
35.1 ; 'a 
25.1  }i 
34.U 
24.11 
34.10% 

344 
34.1 
33.10 
33.8 

22.10 

30.7*.' 

10.9 

15.9 
18.8 
1S.7 
18.6 
I8.S 
17.9 
16.5 

16.2 

16. 

16. 

x$l 

156 
15.6^ 

14 1 
136 

12.0 

9.6 

104 

»3-3 

3S 

13-10 
129 
11. 1 

10.11  la 

"•3 
IO.9 


Breed's 
Pond. 


19-4 

20. 

20.1^ 

20.5 

20.10 

20.5  >£ 

20.2 

IQJS 

»9-S 

20.2 

31.3 

21.4 

21.4 

31-3 

31.3>i 

21.4 

20.9 

30.5 

20.2 

I9.9 

19.4 

18.IO 

lS.5»a 

17.II 

I7.6 

»7-5 
«7-3 

•6.4 19 

16. 

15.8 

»5  5 
14.11 

,4-2 

14.6 

'4  4 

«43 

14.3 

14.2 

14.2 

>4-3 

H-3 

H3 

H-3 

M-4 

14.9 

14.11 

151 

153 

15-4 

%h 

ic.n 
iS.i% 


Birch 
Pond. 


3I.S 

31.10^ 

23.1 

22.5 

22.9  ^ 

224X 

S3- 

»3-i 

n- 

22.10 

33.1 

33.3 

333 

33-lJa 

*3- 

22.11 

22.6 

22.41a' 

23-5 

33.3 

33.3 

22.2 

23.1 

2I.S 

21.6 

31. s 

31.3 

21.1 

20.7 

20.7 

30.3 

20.1*,' 

19.11 

19.3 
17.10 

15.3 
14.9 

13-3>a 
13.3 
13.3 
13.3 

13-3 
10.IO 

93 

?1 

8.10 
8.10 
8.10 
8.10 
8.1 1 
8.io>i 


Walden 
Pond. 


7-4 

7-4 

7-4 
74 

74., 
7'3„ 

7-2  >a 
7*V 

7.4  K 

Ik 

7-4 
75 
7-5 
7-4 

6.10 

V.6 
5.11 
5* 
4.7% 

A\ 
4.6 

36 

3.7^ 

i-7 

0.5 

2'7 
8.7 

8.4 

73 

l'.s 
6.7 

6.6 
6.6 

t9 
6.10 

6.9 

6.9 

6.9 

7-3 

7-3 

7S 

7i 
7.6 

7.10 
7.»^ 


Lewis 
Pond. 


1S.7 
18.7 
18.7 
,S.7 
18.7 
18.7 
18.7 
18.7 
18.7 
18.7 
18.7 
1S.9 
18.S 
18.S 
18.8 
iS.S 

18.7^ 
18.7J,' 

1S.3 

16. 

16. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 
16. 

.11 

15.7 

iS^^ 

15.6% 

15.7 

15.7 

I5.°>a' 
15^ 

I5.10 
IS-" 
IS-" 
15.II 

au 

16.3 

i6.| 

16.6 

16.6 

16.10 

17.S' 

17.2 

17.2 
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TABLE   VI. 


SHOWING   THE   LOCATION  OF  GATES   SET  IN   1 899. 


Chestnut  street . . . 
Gertrude  street 
Laighton  street .  •  . 

Locust  street 

Rockaway  street. . . 
Wenechus  avenue. 


On  north  line  of  Logan  street,  20  feet  9  inches  east  of 
west  side  of  Chestnut  street. 

On  south  line  of  Glen  wood  street,  33  feet  west  of  east 
line  of  Gertrude  street. 

On  east  line  of  Franklin  street,  33  feet,  6  inches  north 
of  south  line  of  Laighton  street. 

On  north  line  of  Collins  avenue,  14  feet,  8  inches 
west  of  east  line  of  Locu6t  street. 

On   south   line  of  Hollingsworth   street,  16  feet,  8 
inches  east  of  west  line  of  Rockaway  street. 

On  south  line  of  Collins  street,  17  feet  east  of  west 
line  of  Wenechus  avenue. 
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TABLE   VII. 


LEAKS   IN   PIPES   AMD   HYDRANTS. 


January  •  • 
February  . 
March  .  .  . 
April  •  •  • 

May 

June . .   .  . 

July 

August  .  . 
September. 
October  .  . 
November . 
December  . 


Totals . 


SIZE  OP  MAINS. 


i6in. 


ia  in. 


10  in. 


8  in. 


6  in. 


5 
5 

ii 

4 
6 

7 

10 

3 


4  in. 
5 

3 


6s    i    56 


37 


Total  leaks,  142. 
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TABLE   VIII. 

SHOWING  THE  KIND,  SIZE  AMD  NUMBER  OF  WATER  METERS  IN  USE  IN  1899. 


',  In.  S'n    *i  in.    1  In.   1 v,  in.    a  la.     3  in.     4  in.    Tnul 


Trident 367 

Thornton  Bee 94 

Thomson Sj 

Larotert J- 8 

««"«y 77 

Ball  and  Pitt* 35 

Union .    ...  1 

K«al» 54 

Niagara j$ 

Columbia 43 

Worthinicton 3 

Weir 1 

Crown 1  1  • 

Neptune 7 

Empire 

Motor* a 


5<M 

4« 

6 

6       .  . 

9*4 

aoo 

39 

6 

1       .  • 

4»" 

11S 

54 

ia 

J 

1            1 

#70 

96 

3 

3       •  • 

i9o 

6a 

a 

1 

1       .  . 

'43 

34 
*7 

19 
ta 

SS 

10 

8      .  . 

»4 

:» 

»3 

1 

1       .   . 

<* 

33 

4* 

9 

1 

6 

l       ... 

3 

S 

J       .    . 

»7 

5 

3 

ift 

to 

Touli  . 


$$7       1,161      i$o         47 


33 


15        ajj* 


Total  if  j lion*  metered,  540,000,000. 
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TABLE   X. 


SHOWING   THE    AMOUNT  AND  SIZE  OF  CAST-IRON   PIPE   LAID   IN    1 899. 


WRIHt   LAID. 


u  In.  10  in.    {      s  In 


6  in.  4  in. 


Adam*  street ***$75     I 

Cheatnut  street *5^j     , 

Gas  House  road 

Gertrude  street 

Grotvenor  Park 

Friend  street *Hi4 

Franklin  street '     *t.35o       

Highland  avenue  .   •   r  .   .   • ' %M 

Hijfh  Rock  street *J7S 

Laighton  street fA       

Lewis  sirert »$S6       

Liberty  street *373       .... 

Locust  street ; 351 

Mt.  Plca*ant  street 

Plca«ant-«treet  court 

Ridgewav  street .' °l*4 

Roc  kland  street 

Ri<kaw«y  stnet f *l*J75        .... 

Shrpard  stieet •440 

South  ('nmmnn  street *J«09» 

Wcnu(hu»  street     .    .  „ J$t> 

We»tcrn  avenue .   .  , ^515        


•iy> 

»»4 


Total* 


MiS 


».74* 


«.7N 


•0*S 


•Relaid. 

1  J^m  feet  re  laid ,  1,411  feet  new. 

Total  pipe  laid  in  i^jy 

Tola)  irmrnt  pipe  taken  up  and  repla*  ed  with  cast-iron  pipe  . 

Total  extension 

Previously  laid . 

Private  pipe  in  S\winp«cott 

Pipe  in  Sauifus 

Total  supplied  by  the  v\ork» 


MILE*. 

nrr. 

14.  V* 

I»*4« 

lr*M 

no 

<*4« 

1.73s 

'7 

4^*5 

i«S 

3**78 

Monti 
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SUMMARY  OF   STATISTICS. 

Report  of  1899. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1895. 
Lyqn  and  Saugus, 
Date  of  construction, 
Owned  by 
Source  of  supply, 


66,861 

1870  to  1899 

City  of  Lynn 


Mode  of  supply, 


Five  artificial  storage  basins  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 

By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co. 
of  Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  1 1,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  10,000,000 
daily  capacity, 
i.     Kind  of  coal  used, 

Georges  Creek 

2.  Cost  of  Coal, 

$3.25  (2,000  lbs.)  delivered. 

Leavitt  and  High.        Loretz. 

3.  Coal  consumed  for  the  year,  in  pounds, 

576,450  2,377»8oo 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

2.5  '  " 

100  300 
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Leavitt  and  High.  Loretz. 

5.  Total  consumed  for  the  year  (3)+(4)> 

576,450         2,377,800 

6.  Total   pumpage   for  the  year,   in  gal- 

lons, 

3^0.872,770  1,600,474,400 

7.  Average  dynamic  head    against  which 

pump  works, 

168.03  165.05 

8.  a.     Number   of    gallons   pumped    per 

pound  of  coal  (3)— |— (4) , 

626.00  673.00 

6.     Number  of  gallons  raised  100  feet 
per  pound  of  coal  (3)-f"(4)» 

1,051.87  1,110.80 

9.  Duty,  in  foot  pounds  per  100  pounds 

of  coal,  no  deductions. 

Dntv= =Sallons  Pump€d  (4)  XS.34X100X dynamic  head  (5) 
J  total  coal  consumed. 

87.7I3.632         92.640,354 


COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

viz.,   $10,776.10. 


10.  Per  million  gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$604 

11.  Per    million    gallons    raised   one   foot   high 

(dynamic), 

3.67  cents. 


COST    OF    PUMPING,     FIGURED    ON    TOTAL     MAINTENANCE,    VIZ.  : 

$125,799.48. 

12.  Per    million   gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$72.65 

13.  Per    million   gallons    raised    one    foot   high 

(dynamic) 

44.28  cents. 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer. 


70,700 
68,000 

1,963.324.197 
340,000,000 

5i373.970 
79.10 


DISTRIBUTION. 

Wrought  iron,  cement-lined,  and  cast-iron. 

From  2  to  20  inches  diameter. 

1,422  feet. 

1 10  miles,  423  feet. 


Kind  of  pipe  used, 

Size, 

Extended, 

Total  now  in  use, 

Total  now  in  use, 

Lynn,  Saugus  Swampscott,  128  miles,  3,278  feet. 
Number  of  leaks  for  the  year, 

142 
Hydrants  added, 

2 
Hydrants  now  in  use, 

796 
Gates  added, 

6 
Gates  now  in  use, 

954 
Range  of  pressure  of  city  for  day  and  night, 

50  to  65  pounds. 
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SERVICES. 

Kind  of  pipe  used, 

Iron,  cement-lined,  adamanta,  galvanized  iron  and  lead-lined 
Size  of  pipe  used, 

i  to  10  inches  in  diameter. ' 
Extended, 


Discontinued, 

Numbered  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  Services  added  in  1897, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


7.517-6 

1,107 

161 

27 

",586 

94  miles,  3,108  feet 

50 
889 

2,361 

8  miles,  2,895  feet 

262 

2,336 
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ANNUAL  REPORT. 


Office  of  the  Public  Water  Board,  ) 
January  i,  1901.  j 

To  the  Honorable  Mayor  and  City   Council  of  the   City  of 
Lynn  : 

The  Public  Water  Board  hereby  presents  to  the  City  Council 
its  twenty-ninth  annual  report,  together  with  the  reports  of  the 
Superintendent  and  Registrar. 

Water  Supply. 

The  construction  of  our  system  of  water  supply  was  com- 
menced in  1870.  The  first  source  of  supply  was  Breed's  Pond, 
which,  when  full,  has  22  feet  of  water  at  the  dam.  It  contains 
54.85  acres  of  water  surface,  a  total  storage  capacity  of 
262,563,340  gallons,  a  water-shed,  including  pond  surface,  of 
.96  square  miles. 

Birch  Pond  has  a  depth  of  21.50  feet  of  water  at  dam,  and  a 
pond  surface  of  82  acres,  with  a  water-shed  area,  including  the 
pond,  of  .79  of  a  square  mile,  a  total  storage  capacity  of 
381,062,901  gallons. 

In  18S6  a  pumping  station  was  erected  at  the  upper  end  of 
Birch  Pond  over  the  canal,  equipped  .with  a  steam-engine  and 
boiler  of  60-horse  power,  and  a  Webster  15-inch  centrifugal 
pump  capable  of  pumping  12,000,000  gallons  of  water  daily  from 
the  canal  into  the  pond.  This  became  necessary  in  order  to  fill 
Birch  and  Breed's  Ponds  when  they  were  unable  to  fill  from  their 
own  water- shed. 

Walden  Pond,  when  full,  has  17  feet  of  water  at  dam,  a  pond 
surface  of  128  acres,  and  a  water-shed,  including  pond  surface, 
of  1. 3 1  square  miles,  a  storage  capacity  of  403,163,826  gallons. 
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Glen  Lewis  Pond  has  a  depth  of  17  feet,  with  a  pond  surface 
of  36  acres,  a  water-shed,  including  pond  surface,  of  .36  square 
miles,  and  a  storage  capacity  of  120,475,126  gallons. 

Hawkes  Pond  has  a  depth  of  25  feet,  with  a  pond  surface  of 
75  acres,  a  water-shed,  including  pond  surface,  of  1.92  square 
miles,  and  a  storage  capacity  of  300,000,000  gallons.  This  total 
area  of  5.18  square  miles  of  water-shed  has  a  total  storage  area 
of  1,467,265,193  gallons. 

In  the  general  development  of  our  present  water  supply  a  con- 
duit has  been  constructed  from  Saugus  River  to  Hawkes  Pond, 
commencing  at  the  river,  from  a  point  just  above  the  railroad  at 
Montrose,  and  running  to  the  upper  end  of  Hawkes  Pond.  This 
conduit  consists  of  2,430  feet  of  open  canal,  220  feet  concrete 
conduit,  200  feet  stone  culvert  and  730  feet  tunnel,  having  a 
capacity  for  delivering  30,000,000  gallons  of  water  daily  from 
Saugus  River  to  Hawkes  Pond. 

The  water-shed  from  which  the  city  has  a  right  to  take  water 
which  contributes  to  this  supply,  contains  less  than  50  inhabitants 
to  the  square  mile,  and  is  entirely  free  from  all  direct  sewage 
contamination. 

To  improve  the  quality  of  the  water  from  this  area,  the  entire 
bed  of  the  Saugus  River  has  been  lowered  and  thoroughly  cleaned 
of  all  obstructions  that  might  serve  to  impede  the  flow  or  injure 
the  character  of  the  water.  The  work  of  draining  all  swamps 
within  the  water-shed  was  commenced  in  1898  and  will  be  con- 
tinued to  its  completion.  A  marked  improvement  is  shown  in 
the  quality  of  water  in  the  area  where  the  drainage  work  is 
completed. 

The  importance  of  an  abundant  supply  of  water  has  been  fully 
explained  in  the  special  report  presented  to  your  honorable  body 
February  5,  1901. 

Since  the  publication  of  this  report  there  has  been  many  ques- 
tions and  some  criticisms,  both  public  and  private,  upon  the 
advisability  of  this  plan.  Notwithstanding  this,  the  report  ex- 
pressed the  unanimous  opinion  of  the  Public  Water  Board  in 
relation  to  securing  an  additional  storage  capacity  by  raising 
Walden  Pond  dam  twenty  (20)  feet  above  its  present  height. 
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We  submitted  therewith  a  report  of  Lucian  A.  Taylor,  hydraulic 
engineer,  with  estimated  cost  of  increased  storage  capacity.  We 
also  recommended  that  the  City  Council  petition  the  Legislature 
for  the  right  to  borrow  the  sum  of  $400,000,  a  sufficient  amount 
to  meet  the  demands  for  constructing  the  same.  If  the  recom- 
mendation of  the  Water  Board  has  the  approval  of  the  City 
Council,  and  authority  granted,  the  work  of  construction  could 
be  completed  in  1902. 

In  Mr.  Taylor's  report,  he  says,  "this  additional  storage  will 
be  sufficient  to  last  the  city  of  Lynn  about  seventeen  (17)  years." 

We  would  further  recommend  in  this  report  that  the  city 
should  not  wait  until  the  limit  of  our  present  supply  is  exhausted 
before  petitioning  for  an  extension  of  the  works,  but  recommend 
an  early  application  to  the  Legislature  for  the  right  to  take  the 
waters  of  Ipswich  River  and  its  tributaries,  with  a  water-shed  of 
twenty-seven  (27)  square  miles  of  territory,  which  would  furnish 
the  city  with  an  abundance  of  water.  This  water-shed  contains 
a  population  of  less  than  fifty  (50)  inhabitants  to  the  square 
mile. 

Notwithstanding  the  extra  expenditure,  the  demand  seems 
imperative  to  properly  maintain  the  care  of  the  works,  and  with 
the  continued  growth  of  our  city  it  is  the  part  of  prudence  to  be 
equal  to  any  emergency. 

Our  water  supply  is  now  considered  among  the  best  in  the 
State.  For  several  years  the  Water  Board  have  caused  a  thorough 
inspection  of  the  water-shed,  and  with  the  aid  of  our  Superin- 
tendent have  continued  to  watch  with  care  all  sources  of  contam- 
ination of  the  water,  eliminating  them  as  far  as  possible.  The 
condition  of  the  water  shows,  that  little,  if  any,  organic  matter 
is  now  present,  and  while  constant  vigilance  in  that  direction  is 
necessary,  arid  always  will  be,  we  have  reason  to  be  congratulated 
upon  the  generally  clean  and  wholesome  condition  of  the  water- 
shed. 

The  following  statement  will  show  the  work  done  by  the 
department  the  past  year : 

A  large  30-inch  main  has  been  laid  from  the  pumping  station  to 
Birch  Pond  gate-house,  a  distance  of  6,250  feet.  The  pipe  is 
connected  with  a  combination  gate  chamber   within   the   gate- 
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house,  designed  by  Engineer  A.  J.  L.  Loretz,  which  proves  to  be 
of  valuable  service  in  supplying  the  pump.  The  pipe  at  the 
pumping  station  has  been  connected  directly  with  the  pump,  under 
the  direction  of  Engineer  Loretz,  which  reduces  the  cost  of  pump- 
ing from  10  to  15  per  cent. 

Before  laying  the  new  main  water  was  taken  from  Birch  Pond 
and  the  canal  through  a  22-inch  pipe,  the  size  of  which  was  not 
sufficient  to  supply  the  pump,  consequently  we  were  obliged  to 
draw  a  portion  from  Breed's  Pond. 

With  the  30-inch  main  we  can  draw  a  full  supply  from  Birch 
Pond,  or  the  canal,  and  not  be  obliged  to  draw  from  Breed's  Pond 
only  when  needed. 

The  receipts  from  water  rates  exceed  those  of  any  previous 
year.  A  thorough  house  to  house  inspection  has  been  carried  on 
throughout  the  year.  Buildings  metered  and  unmetered  have 
been  inspected.  All  leaks  and  new  fixtures  have  been  reported, 
thereby  reducing  the  waste  and  increasing  the  receipts. 

We  present  the  report  of  Lucian  A.  Taylor,  C.  E. 

Public  Water  Board,  Lynn,  Mass. : 

Gentlemen,  —  In  accordance  with  your  instructions  of  Oct. 
30th,  last,  I  have  made  studies  and  estimates  for  an  additional 
storage  basin  for  the  Lynn  Water  Works. 

The  subject  is  one  of  considerable  magnitude,  and  has  required 
a  great  amount  of  thought  and  study,  and  various  estimates  of  a 
number  of  schemes  and  projects. 

It  seems  advisable  to  develop  the  storage  capacity  of  the  loca- 
tion of  Walden  and  Glen  Lewis  Ponds  by  raising  the  present 
dam.  Surveys  and  estimates  have  been  made  to  develop  the 
storage  basin  of  Waldon  Pond  to  about  its  ultimate  capacity. 
This  has  resulted  in  preparing  estimates  to  raise  the  present  dam 
40  feet,  and  increasing  the  depth  of  water  in  the  reservoir  from 
17  to  57  feet.  The  area  of  the  reservoir  will  be  increased  from 
164^3331  acres,  and  the  capacity  from  523,639,000  to  3,591,- 
682,000  gallons.  The  area  will  be  almost  exactly  doubled, 
while  the  capacity  is  increased  to  seven  times  the  present  amount. 
The  average  depth  of  water  will  be  33.2  feet. 
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The  raising  of  the  main  dam  40  feet  also  necessitates  the  build- 
ing of  a  dam  400  feet  in  length  at  the  head  of  Glen  Lewis  Pond, 
and  three  smaller  dams  along  the  Newburyport  turnpike.  Esti- 
mates have  been  made  for  all  these  dams ;  also  for  the  clearing 
of  the  basin  to  an  elevation  of  at  least  two  feet  above  high  water 
mark.  The  surveys  show  the  basin  to  be  a  remarkably  good  one 
in  all  respects  for  the  storage  of  water,  the  sides  of  the  reservoir 
being  very  steep,  and  no  shallow  fiowage  in  any  part.  The 
average  slopes  of  the  sides  of  the  basin  are  about  20  feet  per  100, 
in  many  places  as  high  as  50  feet  per  100.  This  will  be  clearly 
seen  by  examining  the  accompanying  table  of  capacities  and 
area.  The  entire  additional  area  to  be  flowed  is  covered  with  a 
small  growth  of  wood,  except  the  roadway  along  the  valley,  and 
it  is,  with  the  exception  of  very  light  soil,  one  mass  of  rock  and 
boulders.  There  are  no  inhabitants  within  the  entire  radius  of 
the  water-shed. 

To  raise  the  dam  40  feet  will  increase  the  storage  capacity  of 
the  reservoir  3,068,043,000  gallons.  This  is  an  average  of  a 
little  more  than  8,400,000  gallons  per  day  additional  storage.  It 
would  seem  unnecessary  to  provide  for  so  great  an  increase  of 
storage  capacity  at  the  present  time,  and  I  have  made  plans  and 
estimates  for  raising  the  dam  20  feet. 

This  will  increase  the  area  of  the  reservoir  240  acres,  or  76 
acres  more  than  the  present  one,  and  the  capacity  to  1,754,157,078 
gallons,  an  increase  of  1,230,518,078  gallons.  This  increased 
storage  equals  a  daily  supply  of  a  little  more  than  3,335,000 
gallons.  The  area  of  the  reservoir  is  increased  46^  per  cent., 
while  the  storage  capacity  is  increased  23 2 \  per  cent.  The 
average  depth  of  water  will  be  22.6  feet. 

This  additional  storage  will  be  sufficient  to  last  the  city  of 
Lynn  about  seventeen  years.  At  the  end  of  that  time,  20  feet 
additional  can  be  added  to  the  dam  at  a  moderate  expense,  and 
its  capacity  increased  by  1,850,744,000  gallons,  and  the  area  of 
the  reservoir  from  240  to  331  acres,  an  increase  of  91  acres. 
This  will  give  an  additional  supply  of  5,070,000  gallons  per  day. 

The  estimated  expense  of  raising  the  present  dam  at  Walden 
Pond  20  feet,  with  foundations  of  gate  chamber  and  core  wall  of 
of  sufficient  strength  to  raise  the  dam  to  an  ultimate  height  of  40 
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feet,  including  the  clearing  and  cleaning  of  the  present  ponds 
and  the  stripping  of  the  additional  area  flowed,  is  $359,015.00. 
In  this  no  estimate  is  made  for  the  pumping  station  at  Hawkes 
Pond,  which  would  be  necessary.  The  estimated  cost  of  the 
conduit,  pumping  station  and  pumps,  complete,  is  fifty  thousand 
dollars  ($50,000.00).  As  raised  20  feet,  high  water  in  Walden 
Pond  will  be  16  feet,  9  inches  above  high  water  in  Hawkes 
Pond. 

The  estimated  expense  of  raising  the  dam  the  full  height  of  40 
feet,  including  a  dam  at  the  head  of  Glen  Lewis  Pond,  and  three 
dams  along  the  line  of  the  Newburyport  turnpike,  clearing  and 
grubbing  the  present  pond  and  stripping  of  the  additional  area 
flowed,  is  $622,511.00. 

The  cost  of  the  dam  and  basin  for  storing  1,000,000  gallons 
with  the  dam  raised  20  feet,  will  be  $295, — the  cost  with  the  dam 
raised  the  full  height  of  40  feet,  will  be  $203.  The  increased 
cost  in  the  first  instance,  of  course,  being  due  to  the  great  expense 
of  heavy  foundations  suitable  for  a  dam  40  feet  in  height.  The 
cost  of  storing  the  upper  20  feet  will  only  be  $150  per  million 
gallons.  The  following  are  the  area  capacity  and  cost  of  con- 
struction of  dams  and  reservoirs,  actual  or  estimated,  at  the 
various  places : 


Walden  Pond  Basin 
Boston  Water  Works,  Basin  No.  i, 
Boston  Water  Works,  Basin  No.  2, 
Boston  Water  Works,  Basin  No.  3,     253 
Boston  Water  Works,  Basin  No.  4, 
Boston  Water  Works,  Basin  No.  6, 
City  of  Camb'ge,  Hobbs  Br'k  Basin, 
Worcester,  Dam  No.  1    . 
Worcester,  Dam  No.  2    . 
Worcester,  Dam  No.  3    . 

It  will  be  seen  that  even  the  storage  of  the  first  20  feet  of  water 
makes  a  very  favorable  showing,  being  considerably  less  than  any 
of  the  reservoirs  just  mentioned.  In  the  estimates,  as  stated,  I 
have  allowed  for  the  cleaning  of  the  entire  basin.  In  a  small 
portion  of  Glen  Lewis  and  Walden  Ponds,  the  mud  will  be  left 


Area, 

Capacity  in 

Cost  per 

Acres. 

Million  Gallons. 

Million  Gallons. 

331 

3,591,000,000 

$203  00  (est) 

143 

280,000,000 

91S  OO 

134 

530,000,000 

879  OO 

253 

I  ,o8o,OOO,O0O 

388  OO 

167 

1,400,000,000 

58l  OO 

185 

1,350,000,000 

590  OO 

653 

1,530,000,000 

634  OO 

72 

500,000,000 

478  00  (est) 

746  00  (est) 

1,043  oo(est) 
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in  place  and  covered  with  gravel  instead  of  being  excavated  and 
carried  away.  I  believe  the  estimates  are  liberal,  and  that  the 
work  can  be  accomplished  for  the  amounts  stated. 

The  following  table  gives  the  area  and  capacity  of  the  present 
reservoir,  and  also  the  area  and  capacity  for  each  additional  five 
feet  in  height. 


Elevation. 

Area,  Acres. 

Capacity,  Gallons. 

6SSO 

164 

523.638,950 

70.50 

178 

73 l  .906,000 

75  50 

196 

"  .037,055,000 

80.50 

2l6 

1»  373*  056,000 

85.50 

240 

i»754»'57.o8o 

90.50 

269 

*> 145*303.000 

95-SO 

284 

2,589,176,000 

IOO.50 

307 

3,071,469,000 

IO5.50 

331 

3,591,682,000 

The  above  table,  as  well  as  the  surveys  of  the  entire  basin,  have 
been  made  by  Mr.  E.  F.  Dwelley,  in  a  most  thorough  and  satis- 
factory manner.  The  accompanying  plans  show  the  sections  and 
profiles  of  the  several  dams  as  proposed,  and  also  some  studies  in 
connection  with  the  main  or  principal  dam. 

Basing  my  judgment  upon  the  above  facts  and  figures,  I  recom- 
mend the  raising  of  the  present  Walden  Pond  dam,  20  feet,  with 
foundation  and  core  wall  of  sufficient  strength  to  eventually  raise 
the  dam  20  feet  more. 

In  concluding,  will  say  I  know  of  no  reservoir  of  similar  size 
and  character  so  good  for  the  storage  of  water  as  the  proposed 
basin  or  that  can  be  constructed  with  so  small  an  expense  per 
million  gallons,  or  where  the  average  depth  of  water  is  so  great 
compared  with  the  area.  I  also  believe  storage  in  this  deep 
basin  will  greatly  improve  the  quality  of  the  water  stored. 

Respectfully  submitted, 

LUCIAN   A.    TAYLOR, 

Consulting  Engineer, 
Boston,  May  7,  1900. 
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Biological. 
Weekly  biological  examinations  have   been  made   of  all  the 
sources,  and  from  the  tap  at  City  Hall,  showing  the  water  to  be 
of  good  quality.     A  table   showing   the   results   will  be  found 
appended. 

Mains. 
During  the  year  cement-lined  pipes  have  been  relaid  with  cast- 
iron  in  the  following  streets : 

Broadway,  Chestnut,  Essex,  Ireson,  Myrtle,  Nelson,  Summer. 

Water  Supply  for  Fire  Purposes. 
The  city  is  exceptionally  well  provided  with  a  water  supply 
for  fire  purposes.     One  million  gallons  per  hour  can  be  deliv- 
ered in  the  business  part  of  the  city  if  necessary. 

Land  Purchased  in  1900. 

Albert  and  Andrew  Mansfield 9.53  acres. 

Estate  W.  N.  Bryant 4  37  acres. 

Statement. 

WATER   DEBT. 

Amount  of  debt,  December  20,  1899  .   $1,810,30000 

Bonds  issued  in  1900 50,000  00 

$1,860,300  00 

Bonds  paid  in  1900 60,000  00 

Amount  of  Debt,  December  20,  1900     .  $1,800,30000 

SINKING    FUNDS. 

Amount  of  funds,  December  20,  1899    .  $449105365 

Received  from  Treasurer,  1900  44,006  13 

Income  from  investments  in  1900  .  18,638  60 

$511,718  48 
Deduct  amount  paid  on  bonds  in  1900  .  60,000  00 

Amount  in  hands  of  Commissioners,   De- 
cember 20,  1900 $451,718  48 

Balance  in  hands  of  Treasurer,  December  20, 

1900 72»309  °2 

$524,027  50 

Net  water  debt .        .    $1,276,272  50 
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Treasurer's  Statement  for  the  Year  Ending  Dec.  20, 1900. 

RECEIPTS. 

From  water  rates    ......      $199,992  17 

From  premiums  on  loans       ....  8,686  42 

From  accrued  interest  on  bonds  sold  .  144  44 


EXPENDITURES. 

For  maintenance $62,717  77 

For  interest 73*79^  24 


$208,823  03 


136,514  01 


Net  income  $72,309  02 

Respectfully  submitted, 

WILLIAM   B.  LITTLEFIELD. 

President. 
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REPORT   OF   WATER   REGISTRAR. 


Office  of  the  Public  Water  Board,  | 
Lynn,  Mass.,  January  i,  1901.  j 

To  William  B.  Littlefield,  President : 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1900. 


RECEIPTS    FOR    I9CO. 


Fixture  rates   . 

Meter  rates 

Miscellaneous 

Additional  rates 

Fines 

Total  revenue 

Extra  pipe 


Total  receipts  as  per  cash  book 


;i  18,481  42 

73»558  75 

5**52  84 

2,124  32 

55  55 

$199,372 

68 

3.466 

41 

$202,839 

29 

COMPARATIVE    STATEMENT    OF    REVENUE. 

Amount  collected  during  the  year  $199*37288 

Amount  outstanding,  fixture  rates  $*5»595  74 

Amount  outstanding,  meter  rates  6,785  56 

Amount  outstanding  (not  due)  meter  rates  *6,73i  43 

39.1"2  73 


$238,485  61 
Deduct  amount  due  January  1,  1900 39,48207 


Revenue  for  1900 
Revenue  for  1899 


•$199,003  54 
'93.699  01 


Increase 


$5.304  53 
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STATEMENT    OF    NET    EARNINGS  FOR    1900. 

Revenue $199*003  54 

EXPENSES. 

Interest $73»79*>  24 

Maintenance 61,566  01 

Rebate  to  Saugus i»932  20 

I37.294  45 

Net  earnings $61,709  09 

EXPENDITURES    FOR   THE    YEAR    I9OO. 
MAINTENANCE 

Pumping,  expenses $12,017  91 

Salaries  and  office  expenses 9,100  30 

Mains 8,197  45 

Services                   6,839  96 

Meters 5.448  27 

Engines  and  boilers 3.729  29 

Stable  and  shop 3.656  90 

Damages 2,829  98 

Legal  expenses 2»339  36 

Birch  Pond 1.859  7° 

Canal 1,635  89 

Pumping  (Birch  Pond) 789  49 

Walden  Pond 778  71 

Engine  house 714  11 

Breed's  Pond 459  25 

Hawkes  Pond 456  54 

Hawkes  Pond  conduit 193  36 

Stand-pipe 175  75 

Incidental,  (50th  anniversary)  170  36 

Laboratory 116  93 

Reservoir 56  50 

- — —     $61,566  01 

CONSTRUCTION. 

Conduit  (30  inches) $31,805  91 

Main 8 7.346  71 

Services 6,611  49 

Hawkes  Pond                                                    .  i»7<*5  94 

Engineering,  (Walden  Pond)        ...  1,236  78 

$48,726  83 

Less  amount  received  for  extra  pipe  3.466  41 

Net $45»26o  42 


1 8  PUBLIC    WATER    BOARD    REPORT. 


STATEMENT. 

SHOWING   COST   OF  WORKS   TO  JANUARY    I,    I9OI. 

Mains,  hydrants  and  gates $877,260  26 

New  supply. and  land 337»39°  75 

Services  and  courts 305,872  24 

Walden  and  Glen  Lewis  Ponds 185,179  42 

Engines  and  boilers 140,327  29 

Hawkes'  Pond 161,03653 

Reservoirs  and  land 131,581  49 

Birch  Pond  and  land 93*47 1  84 

Engine  house  and  land   ...                 ....  57*562  39 

Breed's  Pond  and  land 57ti35  28 

Pipe  conduits  and  land 77><>99  $9 

Hawkes  Pond  canal                                  43,836  65 

Force  mains  and  land 41,546  13 

Meters 37»53*  42 

Stand-pipe  and  pumping  machinery       ...  34,274  07 

Highland  service     ...                 12,431  '7 

Engineering 10,482  95 

Tubular  wellh 9«47o  02 

Work  shop  and  scaole     •                         .        .  2,056  97 

Compressor 515  00 

$2,616,061  76 
Less  amount  received  for  pipe 143.239  9* 

Total  net  cost $2,472,821  85 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE   O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn                11.634 

Number  of  services  in  Saugus 935 

Total 12,569 

Number  put  in  during  the  year  (Lynn)  120 

Number  put  in  during  the  year  (Saugus)  ....  43 

Total •     163 

Number  extended  during  the  year  (Lynn)         ...  20 

Number  extended  during  the  year  (Saugus)      ...  1 

Total 21 

Renewed 75 

Number  discontinued 15 

Number  not  in  use 73 

Turned  on  (new  services) 76 

Turned  on  (reoccupied) 123 

Turned  on  (repairs) 68 

Shut  off  (for  vacancy) 258 

Shut  off  (for  non-payment) 28 

Shut  off  (for  repairs) 131 
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STATEMENT 

SHOWING    THE    NUMBER    OP    BUILDINGS    TO    WHICH   WATER    IS    SUPPLIED, 

ALSO    THE    NUMBER    OP    FAMILIES,   VARIOUS    FIXTURES,    ETC., 

CONTAINED    IN    THE    SAME,   TOGETHER    WITH    THE 

NUMBER  OP  PIRB  HYDRANTS,  DEC.  3 1,   I9OO. 


Dwellings    . 

Stores  and  shops 

Factories 

Offices 

Restaurants  and  saloons 

School-houses 

Churches 

Bakeries 

Laundries 

Engine  houses 

Families 

Boarding-houses 

Faucets 

Water-closets 

Bath  tubs     . 

Hose  bibs     . 

Urinals 

Heaters 

Stationary  engines 

Motors 

Greenhouses 

Drinking  fountains 

Stand-pipes  for  fire  purposes 

Stand-pipes  for  water-carts 

Sewer  connections 

Automatic  sprinklers  • 

Hydrants      .... 

Hydrants  for  car  sprinklers 


LYNN. 

SAUGUS. 

TOTAL. 

11,675 

875 

'2.550 

I,2IO 

44 

'.254 

I9O 

2 

192 

475 

15 

490 

81 

.. 

8l 

54 

7 

6l 

3' 

5 

36 

32 

•• 

32 

20 

.. 

20 

11 

3 

'4 

16,189 

960 

'7.M9 

221 

2 

223 

30.649 

1.725 

32,374 

13.718 

420 

'4»'38 

5.34i 

33i 

5.672 

3.180 

'54 

3.334 

189 

8 

'97 

875 

60 

935 

157 

6 

'63 

25 

•  • 

25 

16 

2 

18 

29 

.. 

29 

16 

1 

17 

74 

74 

24 

•• 

24 

92 

2 

94 

801 

'5i 

952 

38 

38 
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STATEMENT 


SHOWING   THE   YEARLY   REVENUE   OP   THE   DEPARTMENT  SINCE   THE   FIRST 
INTRODUCTION   OF   WATER   INTO   THE   CITY  IN    1871. 


From  October 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 
From  January 


871,  to  January  i, 

1872 

872,  to  January  i, 

1873 

1873,  to  January  i, 

1874 

[874,  to  January  i, 

187s 

[875,  to  January  i, 

1876 

[876,  to  January  i, 

1877 

1877,  to  January  i, 

1878 

878,  to  January  i, 

1879 

879,  to  January  i, 

1880 

880,  to  January  i, 

1881 

881,  to  January  i, 

1882 

882,  to  January  i, 

1883 

[883,  to  January  I, 

1884 

[884,  to  January  i, 

1885 

885,  to  January  i, 

1886 

886,  to  January  i , 

1887 

887,  to  January  i, 

1888 

888,  to  January  i, 

1889 

889,  to  January  i, 

1890 

890,  to  January  i, 

1891 

891,  to  January  i, 

1892 

1892,  to  January  i, 

1893 

893*  to  January  i, 

1894 

[894,  to  January  i, 

1895 

895,  to  January  i, 

1896 

896,  to  January  I, 

1897 

897,  to  January  i, 

1898 

898,  to  January  I, 

1899 

899,  to  January  i, 

I9CO 

[900,  to  January  i, 

IOOI 

$8,989  00 

27,568  15 
47.992  61 

53*545  61 
52,553  26 
60,807  12 
64,002  50 
67»57o  14 
73.949  80 
79.635  12 
80,967  76 

94.419  52 

98.S93  54 

1 14.9°3  86 

110,089  ll 

"6,375  70 

123.507  73 
134,480  27 
Hi.865  53 
«54.788  27 

i7t.744  85 
188,979  88 
177.803  56 
176,655  50 
185,572  88 

I90.53'  33 
183,711  97 
186,658  35 
'93.699  01 
199.003  54 

$3,561,325  48 
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FUNDED   WATER   LOAN. 


When  Payable. 

Mar.    I,  1903 

May    I,  1904 

Jan.      1, 1905 

Apr.    i,  1905 

May    1,  1905 

Dec.    i,  1905 

Nov.    1,  1913 

Nov.    i,  1913 

Mar.  15,  1914 

Dec.    i,  1914 

Dec     1,  1915 

Apr.    1,  1916 

May    1,  1916 

Sept.  i,  1916 

Oct.     1,  1916 

Feb.    1,  1917 

June    1,  1917 

July     1,  1917 

Aug.   1,  1917 

Oct.     1,  1917 

Nov.    1,  1917 

Apr.    i,  1918 

June    i,  1918 
July     1,  1918 

Apr.    it  1919 

July     1,  1919 

Jan.     1,  1920 

Apr.    1,  1920 

Apr.    i,  1921 

Oct      1,  192 1 

Jan.     1,  1922 
July     1,  1922 

Apr.    1,  1923 

July     1,  1925 
July     1,  1926 

Sept.  1,  1927 
July     i,  1928 

Oct.     i,  1928 

July     if  1929 
Jan.     1,  1930 

Oct.     1.  1930 

Note  (on  demand) 

Rate. 

PerCent. 

Amount. 

4 

8,000 

3* 

7»3°° 

5 

200,000 

4 

150,000 

3i 

66,500 

34 

5.000 

4. 

20,000 

3* 

31,000 

4 

50.000 

4 

20,000 

3* 

6,000 

3* 

2,000 

34 

24.500 

4 

10,000 

4. 

9,000 

3* 

6,500 

3« 

3.500 

4 

7.500 

4 

5.000 

4 

2,000 

4 

6,500 

4 

15,000 

4 

10,000 

4 

50,000 

4 

100,000 

4 

110,000 

4 

35.ooo 

4 

150,000 

4 

50,000 

4 

25,000 

4 

50,000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

50,000 

4 

25,000 

4 

25,000 

10,000 

25.000 

25,000 

25,000 

4 

100,000 

$1,800,300 
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REPORT   OF   SUPERINTENDENT. 


To  Wm.  B.  Littlefield,  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith 
present  the  annual  report  of  the  Superintendent  for  the  year 
ending  December  3 1 ,  1900. 

Water  Supply. 

The  supply  for  the  year  was  taken  from  the  following  sources : 

Hawkes  and  Walden  Ponds,  783,716,658  gallons;  Birch 
Pond,  534,326,871  gallons;  Breed's  Pond,  391,524,021  gallons; 
a  total  of  1,709,567,550  gallons. 

On  November  1,  1899,  Breed's  Pond  contained  103,579,220; 
Birch  Pond,  58,114,116;  Walden  Pond,  25,330,000;  Glen 
Lewis  Pond,  100,123,814;  Hawkes  Pond,  60,668,720;  a  total  of 
347,815,870  gallons  above  a  plane  of  six  feet. 

On  November  1,  1900,  Breed's  Pond  contained  144,136,103; 
Birch  Pond  was  drawn  off  in  order  to  lay  the  30-inch  conduit 
through  the  dam;  Hawkes  Pond,  114,817,303;  Walden  Pond, 
74,992,226 ;  Glen  Lewis  Pond,  85,819,807  ;  a  total  of  419,765,479 
gallons  above  a  plane  of  six  feet,  below  which  level  the  water  is 
unfit  for  use. 

The  city  has  been  favored  with  exceptionally  good  water 
throughout  the  year. 

Canal. 

The  canal  has  been  cleaned  its  entire  length  and  repaired  in 
several  places  where  leaks  were  discovered. 

Pumping  Station. 
A  new  high  pressure  cylinder  has  been  set  to  replace  the  old 
one,  which  had  a  shrinkage  crack  on  the  side  of  the  Loretz 
engine.     The  lagging  on  the  Leavitt  engine  has  been  repaired. 
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New  Conduit. 
A  new  30-inch  conduit  6,250  long  has  been  laid  from  Birch 
Pond  gate  chamber  to  the  Pumping  Station,  to  be  connected 
directly  with  the  pump,  thereby  increasing  the  pumpage,  and 
reducing  the  expense  overdrawing  from  the  well  chamber. 
This  has  been  done  under  the  direction  of  Mr.  A.  J.  L.  Loretz, 
hydraulic  engineer,  who  built  our  Loretz  engine. 

Pumping  Station. 
The  grounds  back  of  the  pumping  station  have  been  graded 
and  drains  laid  to  carry  off  the  water.     The  roof  of  the  storage 
house  has  been  raised  and  repaired. 

Bridges. 

Two  new  bridges  have  been  rebuilt,  one  at  Birch  Pond  gate- 
house, and  the  other  at  the  reservoir.  The  stand-pipe,  all  the 
gate-houses  and  bridges  have  been  painted,  and  the  stable  at  the 
City  Hall. 

Mains  Relaid. 

During  the  year  7,227  feet  of  cement-lined  pipe  have  been  re- 
placed with  cast-iron  in  the  following  streets  : 

Chestnut,  from  Maple  to  Broadway ;  Broadway  to  Lynnfield  ; 
Essex,  from  Fayette  to  Chatham  ;  Ireson ;  Myrtle,  from  Holyoke 
to  railroad  station;  Nelson,  Western  avenue  to  Hood;  Allen, 
Western  avenue  to  Hood ;  Summer,  Elm  to  South ;  Ocean 
avenue  from  Wave  to  Ocean  place.  Extensions  have  been  laid 
in  Atkins  avenue,  Clark,  Intervale,  Locust,  Quebec,  Rhodes, 
Sewall  and  Williams  streets. 

During  the  year  10  gates  have  been  set  in  connection  with  the 
new  mains;  one  new  gate  replaced  the  old;  18  street  sprinkler 
hydrants  were  repaired ;  3  fire  hydrants  and  33  hydrant  leaks 
were  repaired ;  7  new  hydrants  replaced  the  old  and  3  new  were 
added ;  16  main  gate  boxes  were  raised  where  streets  were 
graded;  45  feet  of  ledge  was  excavated  in  trenching;  163  ser- 
vices were  put  in ;  30  were  extended;  4  were  discontinued,  91 
were  renewed  ;  53  services  were  changed  from  the  old  to  the  new 
main ;  one  was  lowered ;  47  service  boxes  were  changed  where 
streets  were  graded ;   1 ,667  services  were  bushed  out ;   162  lead 
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pipes  were  renewed;  145  stop-boxes  were  reset;  267  leaks  in 
service  pipe  repaired;  39  stop-and-wastes  were  renewed;  17 
private  hydrants,  10  drinking  fountains  were  repaired;  275 
meters  were  set  and  41  changed;  15  outside  meter  boxes  were 
renewed ;  7  new  boxes  put  in  ;  228  meters  repaired. 

The  following  tables  show  the  work  performed  by  the  depart, 
ment  during  the  year. 

Respectfully  submitted, 

D.    A.    SUTHERLAND, 

Superintendent. 
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ilicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 
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Microscopical  Examination  of  Water  from  Breed's 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 
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microscopical  Examination  of  Water  from  Glen  Lewis 
Pond,  Lynn. 


Number  of  Organism*  per  Cubic  Centimeter. 
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Microscopical    Examination  of   Water  from  Hawkes 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
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Microscopical  Examination  of  Water  from  Howlett's 
Pond,   Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 
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Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 

Number  of  Organisms  per  Cubic  Centimeter. 
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Microscopical  Examination  of  Water  from  a 
Faucet  in  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 
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3°47» 

30959 

3«»97 

3'7>7 

3»989 

3*199 

3^9' 

33*46 

3364' 

34<»7 

Plants. 

DlATOMACB.BJ 

22 

9 

4 

319 

221 

107 

56 

10 

?* 

114 

753 

'43 

Asterionella    .... 

Melnsira 

Svnedra 

Tabellaria 

3 
O 

2 

6 
0 

2 
0 

4 
0 
0 
0 

0 

0 

302 

»7 

1 

4 
*4 
0 

77 

2 

0 

2 

51 

0 
0 
0 
10 

0 
12 

0 
3* 

6 
49 

4 
55 

260 

4S 
97 

6S 

»7 

9 

4' 

Cyanophyce^k  : 

0 

0 

0 

0 

0 

0 

2 

6 

S 

0 

10 

2 

Aphanocapsa  .... 

O 

0 

0 

0 

0 

0 

0 

5 

0 

0 

10 

0 

Alg^r: 

O 

0 

0 

0 

6 

2 

78 

10 

54 

3. 

iS 

1 

Protococcus  ..... 

O 

0 

0 

0 

0 

0 

70 

S 

51 

0 

0  1      0 

Animals. 

Infusoria  : 

I 

34 

12 

146 

3S 

0 

2 

0 

1 

0 

8 

1 

Dinobryon 

O 

25 

S 

'44 

3S 

0 

0 

0 

0 

0 

7 

0 

Vernks  : 

0 

0 

0 

1 

1 

0 

0 

0 

0 

1 

3 

0 

Miscellaneous, 
Zoogkea 

3 

3 

3 

5 

5 

7 

5 

3 

3 

3 

3 

5 

Total 

26 

46 

19 

47i 

271 

116 

»43 

38 

"7 

121 

795 

15* 
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TABLE     I. 
CONSUMPTION   OF   WATER   FOR   THE   YEAR   ENDING    DEC.   31,    I9OO. 


January  .  . 
February  . 
March.  .  . 
April  .  .  . 
May  .... 
June  .... 
July  .... 
August  .  . 
September . 
October  .  . 
November . 
December  . 


Totals  and  averages  .  .   . 


E 


3 


140,608,454 
127,104,723 
134.359.996 
133,658,469 

133.306375 
i53.837.8Si 


*3 


164,026,28a 
'57.759.937 
137.9*3.856 
nS.465,445 

>35.»43.554 


i»  708.'  53.07° 


4.535.756 
4.539.455 
4.334.193 
4,088,615 
4,296,996 
5." 37.9^9 
5.583,503 
5.39i,i73 
5.358,665 
4.449.156 
4,382,18a 
4.359.470 


'3 


38,040 


4.679.871 


530,196 
73i.3^ 
53«.569 
639,343 
908,004 
1,331,910 

1,031,010 

i,300,3J4 

S57.530 
639.709 
163.139 


< 


61.63 
61.68 
5S.89 

55-55 

5S.3S 
69.67 
75-85 
71-89 


bflu 

V  9 


6335 
63.91 
60.O7 
56.66  ' 

59-55 
7I.06 

77-37 
7333 


71.45 

73.SS 

60.45 

61.66 

58.18 

59-34 

59-33 

60.41 

6358 

64.85 

Basis  :    Population,  Lynn  and  Saugus,  73,600, 
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TABLE   II. 

AMOUNT   OF  WATER   DRAWN   FROM   BACH   SOURCE   DURING   THE  YEAR  I9OO. 


January.  . 
February  . 
March  .  . 
April .  .  . 
May  .  .  . 
June  .  .  . 
July  .  .  . 
August  . . 
September 
October.  . 
November 
December 


Breed's. 


2,111,900 

39.37S.500 

»05,703H95 

9*69,744 

52.389.33» 

38,231,035 

23,916,900 

4.675.335 

730,9«3 
77.043.935 
48,885,462 


Birch. 


138,79*  ,335 
30,087,235 


18,143,548 
33.053,950 
124,749,100 
73,774,800    I 
»8,5i5.375    I 
93*58.713    J 

393.3SS 
5,460,43s 


Totals 


391,524,021 


534.336,871 


Canal. 


65.511.775 
33.990,595 
108,658,861 

63,479*90 
86,692,025 
31,033,250 
37.054.635 
143,877,875 
44*49,135 
50,368,937 
80,600,100 


783,716,658 


Total. 


140,903,735 
134,074.500 
139,604,090 
117,1*8,605 
i33,ou,37o 
i57,976,ooo 
169,609,250 
164.505,350 
i6i,393,75o 
137.638,750 
127,706,350 
134.946,000 


1.709.567.550 
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TABLE     III. 
RAINFALL    AT   THE   PUMPING   STATION   FOR    I9OO. 


r 


So  a 


1  J 


1 
E 

b 
> 

e 


\l 


Ji 

'J, 

jo 
3' 


•0.71 


»-°5 


0.07 


0.65  *o.oj 
OX>J  ^0.10 
•  .        o-35 


0.J3 
0.13 


1.65 


0.05 
ojs 


0.04 


0.0a 
0.10 


1  *o 


0.17 

O.IO 


Oj^o 


O.17 


0.44 
O.O.I 


10  ....       0.01  0.03  .  • 

11  ...  .       u5 
it 1.00  .  . 

13  ....      *o.oft  o.jo  .  . 

14  ...    .         *iKOg 

15 %).^7 

16     ...    .         0.15         .    .         O.63 

.   .      ^0.54      •  •       o.jo      o.oj 
.       0.05     *o.io  t    .  .        0.35      1.50 

•o '    0.13      .  .       056 

jo    ...   .       ote 

J" 0  30      •  •        0.01      0.16 


0.15      0x7 
0.17      .  . 


0-6$ 


aoH 


0.35 


0.1$ 
o-34 


0.03       .  . 
o.j  1       .   . 

0.05     V  rt 


0x8 


O.JJ 


0.31 


0.17 
005 


040 

O  IJ 

0.3.S      a**      .  . 

6-53        O.oy        O.OJ 

».I3      .  . 


*uo» 


I.JO 


•cot 
o.*S 


O.S7 


0.15 
o  i»5 


0.70 


0-0J 
0-4J 


ooj 
o  14 

to  10 


O.OJ       .   •         .   .        013 


1x0 

O.JO 


ojoS 


0.57 

0.1*7 
•u  01 


0.05 


0.16 


o.cS 

O.JJ 


0.J7 
i.$j 
o  ;i 

Oi* 
O  gi 


0.0$ 


•oc6 


Toul 


3  95      S-N      3  3»      i-N      5*«       ••*»      »<*      1^'      3  79      3  «3      4  3» 


•  Snow. 

*I««t»l  (or  ihe  year,  3**  jq. 
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TABLE   IV. 

SHOWING   THB   RAINFALL   AT   THE   CITY   HALL   FOR    I9OO. 


DAY 

OF 

MONTH. 

9 
a 
* 

2 
•8 

1 

0. 

< 

£ 

2 

§ 

• 

9 

9 

< 

S 

I 

J 

e 

1 

z 

s 

8 

Q 

I 

a 
3 

4 

I 
I 

9 
10 
11 
12    . 

»3 

14    . 

:§ 
:i 

»9 

X) 

ai 
2a   . 

n 

3 

% 

29 
30 
3» 

*M9 
0.01 

S*R 

i-34 

*0U)0 

0.10 
SAR 

0.57 

0-34 
0.70 

0.63 
0.0a 

0.63 
0.07 

0.96 

cap 
0.1a 

1.7a 
0.9a 

0.06 

*< 

( 
( 

1. 16 
3.03 

3.07 
5.3a 

rR 

1. 11 
X63 

).ia 

D.X) 

< 
< 

< 
< 

< 

< 

5.30 

3.09 
3.50 

).i6 
3.05 

0.63 
1.84 

0.01 
0.83 

0.3a 

«*5 
0.7a 

0.16 
0.05 

< 

< 

< 
< 

< 

3 
3.09 

3.o8 

3.77 
3.09 

0.0a 
0.10 

0.38 

o.a*3 

1. 10 
o.ao 

< 
< 

< 

< 

< 

< 
< 

< 

3.1*8 

3.18 
3.01 

3.10 

3.30 

3.38 
>.74 

3.08 

< 

< 
< 

( 

I.09 

3.a9 
1.1a 

3U35 

3.03 
3.36 

3.17 

O.O3 

0.68 
1.1a 

0.46 

0.38 
0.06 

0.13 

0.03 
O.I9 

:: 

0.34 
0.15 
•0.01 

0.05 
0.1s 

0.07 

0.19 
1-4* 
<M3 
0.01 

0.89 
0.0S 

< 

< 
< 

rR 

I.; 

3.1 
3.C 

3.  a 

3.0 

9 

»4 

9 
3 

Total 

3^4 

5-4» 

3^4 

1.27 

S-ai 

1.36 

a.03 

1-97 

LIS 

3."'     3-69 

I.S5 

*  Snow. 
Total  for  the  year  3740. 


**U«r  »j 
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TABLE   V. 
Showing  the  depth  or  water  in  ponds  for  each  week  during  1900. 


_  aouary  I  •  . 

]  aouary  9  .  . 

]  aouary  15  . 

[  aouary  aa  • 

'  aouary  19  . 

1  February  5  . 
February  ia . 

February  19  . 

February  aft  . 

March  5  .  .  . 

March  ia  .  • 

March  19   .  • 

March  ao  .  . 

April  a   .  .  • 

April  9    •  •  • 

Aprtl  ift  .   .  . 

April  JJ  .   .  . 

April  30.   .  . 

May  7.  .  .  . 

May  14   .  .  . 

Mav  21    .  .  • 

MaysS    .   .  . 

(  unea.   .   .  . 

unr  1 1    .    .  . 

one  1$   .   .  . 

unr  j$    .    .  . 

ul>  i  .   .   .  . 

>iv„.  .  .  . 

,  uly  16  .  .  . 
^   ui\    i\      ... 

I  uiy  v>  •  •  .  . 
August  ft  .  • 
AugiU  13.  . 
Au*u»t  JO.    . 

&r|>lc«iitxT  3  . 
Srj»lrm'»er  IO 
Srptrmt>er  17 
St  ptrtnlvcr  J4 
September  31 
O.  t"l<er  7  .  . 
Oct«>Vr  '4  .  • 

(Kt     >*«T  Jl   .  . 

(htokr  jS  .  . 
N(»*cnitK-r  4  . 
N»>vrfM**rr  1 1 
N"%emt>er  iS 
N»i>cmv*rr  25 
Dece-  '  <t  1  . 
DfiftnVr  %  . 
Detect  -er  15  . 
Dr.  e-  .'ff  JJ  . 
Det.tml>er  *u  . 


Hawkes 

Breed's 

Birch 

WaJdcn 

GfeoLcwte 

Pood. 

Pond. 

Pood. 

Pood. 

Pood. 

10.9 

16.1 », 

8.io», 

8. 

I7.a 

v* 

i6.aS 

S8 

81 

•7-5 

104 

16.7 

8.10% 

8.$% 

•7  9 

•4-3 
iS.ii1. 

a4 

9S 
9.1 

0.1 

10.1 

£5 

%\Jb 

•84 

9ft 

10,10 

ft 

ni 

19.1 

9-9 

ta.a 

aa.i 

».!», 

»3-4 

•37 

si 

»3'» 

ai.5 

Ift  9 

l$.IO 

*3  9 

ai-3 

10.$ 

•74, 

iv$ 

%\A 

ao.4 

JO.  II 

•7-3. 

»v4 

%*\ 

ao.a1, 

ai.e 
ai.ft 

•7-4  lt 

•x5 

aa.6 

ao. 

»7-4 

lSr> 

aa6 

19.S 

at  ft 

■73 

,s.3 

»3 

IQ.IO 

j  1.6 

lft.9 

iS. 

K\* 

19."1. 

»$4. 

Iftft 

•7  7 

a36 

*>3 

aa. 

16^ 

•  4- 

»37, 

ao.o 

aa.10 

16.10 

»'-9 

•4MS 

at. a 

*3- 

»7  4 

U  A 

14.10 

ai.a 

aa.11 

»7-4 

ta.S 

14. u 

ai.a 

aa.10 

»7-4 

t  j.i  1 

>5- 

aop 

JJ91, 

»73 

::.i 

*S\ 

joft 

nX* 

ifto 

'5'S 

JO.J 

aa.3 

i<M 

14  * 

•4-9 

■97 

aa. 

»S7 

U-A 

*4  7 

19.1 

ai^Q 

•5* 

I46 

*43 

l>0 

ao.i 

»S- 

Uft 

J3.11 

1S0  , 

tS  11 

14.11 

U6 

*3S 

iS  1 

'77 

14  H 

uft 

*33 

17S 

ift. 

14.6 

»4* 

*3  » 

176 

14.8 

l4A 

146 

jj6 

«73 

»4  4 

»3«4 

•4  4 

ji  J 

«7' 

14.1 

«34 

M-4 

ji. 

if».n 

•3  6 

■*S 

'4-3 

JO.  10 

Ift  10 

U.t 

«»5 

M-3 

jo  .00 

l<»9 

9.10 

•»*3 

14-J 

iS  J 

!<>/» 

9-8 

u. 

14.1 

»7  7 

|6.0 

9/. 

1  ::j 

14-1 

Ift.J 

I6.IO 

97 

«4-0 

15.10 

|ft.7 

OS 

10.7 

»4  9 

•5" 

K>.U 

S.10 

•     lo- 

Mv 

try, 1 

17.1 

7> 

iaj 

»4-7 

"M 

17. 

ft. 

10.4 

»4  7 

I'.ft 

l6.ll 

a. 10 

10.5 

»4-9 

'75 
is  j 

'7- 

8.10 

»4^9 

»7- 

.  .  . 

7-9 

if* 

iH.ln 

«5  4 

w 

*49 

J.»5 

»44> 

... 

»$  ' 

JI   1 

Ml 

.  .  . 

s-4 

;ik 

»J  7 

13.11 

9-4 

iJ  g 

'39 

in. 

»7-4 

jj  7 

13  •• 

... 

IO.  1 

17/* 

aa-4 

14.J 

.  .  . 

IO  J 

17* 
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TABLE  VI. 

SHOWING   THK   LOCATION  OP  GATES   SET  IN    I9OO. 


STRBKT. 

LOCATION. 

Broadway 

On  east  line  of  Boston  street,  21  feet,  6  inches  north 
from  south  line  of  Broadway. 

Broadway 

On  east  line  of  Springvale  avenue,  38  feet,  4  inches 
north  from  south  line  of  Broadway. 

Chestnut 

On  west  line  of  Western  avenue,  17  feet,  6  inches  south 
from  north  line  of  Chestnut  street 

On  north  line  of  Fayette  street,  12  feet  west  from  east 
line  of  Essex  street. 

Hood 

On  west  line  of  Allen  street,  17  feet,  8  inches  south 
from  north  line  of  Hood  street. 

On  south  line  of  Collins  avenue,  35  feet,  6  inches  east 
from  west  line  of  Locust  street. 

Myrtle 

On  west  line  of  Holyoke  street,  13  feet,  6  inches  north 
from  south  line  of  Myrtle  street. 

Nelson 

On  south  line  of  Hood  street,  14  feet,  6  inches  west 
from  east  line  of  Nelson  street. 

Ocean  avenue 

On  north  line  of  Wave  street,  26  feet,  10  inches  west 
from  east  line  of  Ocean  avenue. 

On  west  line  of  south  street,  42  feet  north  from  s6uth 
line  of  Summer  street. 

Walnut 

6-inch  waste  gate  in  Harmon's  field,  2  feet  south  from 
main,  2  feet  west  from  Brook. 

Walnut 

30-inch  gate  at  pumping  station. 

4o 
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TABLE   VII. 

SHOWING  THE  KIND,  SIZE  AND  NUMBER  OP  WATER  METERS  IN  USB. 


KIND. 

%in. 

%in. 

tin. 

i>»in. 

a  in. 

4  in. 

Total 

Trident 

Thomson 

45* 
169 
130 
Sa 

35 

a 

53 
36 
47 

a 

2 

575 
373 
140 

59 

33 

H 

13 

3» 

5 

5 

3 

5 

1 

5» 

99 

6 

a 

»7 

10 

1 
1 

5 

»7 

a 
1 

5 

3 
6 

a 

1.09* 
663 
«S4 
»44 
«5 
64 
67 
69 
Sa 

2J 

Lambert 

Hersey 

Ball  and  Fitts 

Union 

7 

8 

1 

13 

Nash 

Niagara .  . 

Columbia 

Worthington 

7 

a 

4 

1 

4 

a 

6 

2 

1 

Weir 

Crown ....... 

'3 

4 

Empire 

3 

Motors a 

Totals 

hois 

1,367 

200 

39 

34 

16 

a.57» 

Total  gallons  metered,  381,940,000. 
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TABLE  VIII. 

SHOWING  CONSUMPTION   IN  GALLONS  OF    ESTIMATED   AND   METERED 
QUANTITIES. 

Domestic,  non-metered 1,018,488,000 

Manufacturing,  metered          ....  234,340,000 

Domestic,  metered 147,600,000 

Loss  in  registration,  5  per  cent,  estimated    .  11909,700 
Loss  in  distribution,  10  per  cent,  estimated 

pumpage 170,815,300 

CITY   PURPOSES. 

Street  sprinkling 67,000,000 

Watering  troughs 32,000,000 

Schools 13,000,000 

Fires 5,000,000 

Sewers 3,000,000 

Highway  Department 3,000,000 

Engine  houses  2,000,000 

Fountains 2,000,000 

City  Hall 1,000,000 

Police  Station 1,000,000 

Health  Department 1,000,000 

Cemeteries 500,000 

Public  Library 500,000 

Water  Department 500,000 

All  others 500,000 

135,000,000 

Total 1,708,153,000 


TABLE  IX. 

SHOWING   TOTAL   LENGTH   AND   SIZES   OP   SERVICES   LAID   IN   LYNN 
AND   SAUGUS. 


4  in. 

a  in. 

i%in. 

1V4  »" 

1  in. 

*4in. 

Sin. 

Total. 

Lyon 

»3» 

353 

132 

63« 

3.048 
871 

3.069 
'.344 

116 

7,370  feet. 
2,215  fed* 

Total 

133 

2S» 

12a 

631 

3i9>9 

4»4»3 

116 

9.585  feet 
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TABLE   X. 

SHOWING   THE   SIZE   AND  TOTAL   LENGTHS   OF  IRON  PIPE  LAID   IN   I9OO. 


WHERE  LAID. 


Birch  Pond  to  Pumping  Station  . 

Allen* 

Atkins  avenue! 

Broadway* 

Chestnut* 

Clarkf  

Essex* 

Intervale! 

Ireson*  

Locust! 

Myrtle* 

Nelson* 

Ocean  avenue* 

Quebecf 

Rhodes! 

Sewallf 

Williamsf 

Summer* 


30  in. 


6,350 


6,250 


Sin. 


M3* 
1.813 


768 


5.005 


6  in. 


400 


436 
492 


48 
39S 
587 


2,361 


4  in. 


«5° 


156 
494 


649 
465 

216 
*33 


2,316 


♦Relaid,  7,617  feet.  ! Extension,  1,490  feet. 

New,     S,ao5feet. 

15.83*  fcet- 

Total  length  laid  in  1900 

Total  length  relaid  in  1000 

Total  length  extended 

Total  previously  laid 

Total  in  Swampscott 

Total  in  Saugus 

Total  in  system 


Total. 


6,350 

400 

»5° 

2.4*4 

>t8>3 

768 
»5° 

436 

4Q3 
619 

H 

3l6 


'5.S3* 


ILCS. 

FEET. 

>5.S3* 

7.6*7 

».490 

110 

'.845 

1.7S8 

18 

3.65* 

139 

3.005 

43 


73.613 

:>  to  1901 

of  Lynn 

by  con- 
of  four 


pumped 
in  eleva- 
j  by  one 
»  &  Co. 
city,  and 
:apacily, 
>,ooo,ooo 


ee  Creek 


Loretz. 
M23,400 


190 
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SHOWING   THE 


Birch  Pood  to  Pun 

Allen* 

Atkins  avenuef  . 
Broadway*  .  .  . 
Chestnut*  .... 

Clarkf 

Kaaex* 

Intervaief 

Ireaon* 

Locuatt 

Myrtle* 

Nelaon* 

Ocean  avenue* .  . 

Quebec! 

Rhodesf 

Sewallf 

Williamat  .... 
Summer*   .... 


•Belaid.  7/. rj 
New,      N,»o5 1 

1 $,Sj '  ' 

Total  length  la 
TotaJ  length  re 
Total  length  ei 
TotaJ  pre\  10 us 
Tutal  in  Swam 
Total  in  Saugu 
Total  in  *r»ten 


43 


73.613 

jo  to  1901 

y  of  Lynn 

by  con- 
»    of  four 


pumped 
an  eleva- 
le  by  one 
is  &  Co. 
.acity,  and 
•  capacity , 
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SUMMARY   OF   STATISTICS. 

Report  of  1QOO. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1900. 
Lynn  and  Saugus, 
Date  of  construction, 
Owned  by 
Source  of  supply, 


73613 

1870  to  1901 
City  of  Lynn 


Mode  of  supply, 


Five  artificial  storage  basins  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 


By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  j£  Co. 
of  Philadelphia,  of  5,000,000  daily  capacity.  And 
one  Loretz  engine  of  11,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  io,oonPooo 
daily  capacity, 
i.     Kind  of  coal  used, 

Georges  Creek 

2.  Cost  of  Coal, 

3.  Coal  consumed  for  the  year,  in  pounds, 

Leavitt  and  High.        LweU- 
593.700  2,123.400 

4.  Pounds  of  wood  consumed  in  pounds  coal, 

_  ^  _ 

190 
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Leavitt  and  High.  Loretz. 

5.  Total  consumed  for  the  year  (3)+(4), 

593.7oo         2,123,590 

6.  Total   pumpage   for  the  year,   in  gal- 

lons, 

378.782,675  1,330,784.87s 

7.  Average  dynamic  head   against  which 

the  pump  works, 

166.85  166.97 

8.  a.     Number   of    gallons   pumped    per 

pound  of  coal  (5), 

638  00  626  06 

b.     Number  of  gallons  raised  100  feet 
per  pound  of  coal  (5), 

1,065.11  1,046.21 

9.  Duty,  in  foot  pounds  per  100  pounds 

of  coal,  no  deductions. 

DutV  _gallons  pumped  (6)  XS.34X100X dynamic  head  (7) 
J  total  coal  consumed  (5) . 

88,780,036         87,265,319 


COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 
VIZ.,    $12,000. 


10.  Per  million  gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$7.02 

11.  Per    million    gallons    raised   one   foot   high 

(dynamic), 

4  20  cento. 


COST    OF    PUMPING,    FIGURED    ON    TOTAL    MAINTENANCE,    VIZ.  : 

$145,630. 

12.  Per   million   gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$85.10 

13.  Per    million   gallons    raised   one    foot   high 

(dynamic) 

50.90  cents. 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer. 


73.600 

72,128 

",708,153,070 

340,000,000 

4,679,871 

64.85 


DISTRIBUTION. 

Kind  of  pipe  used, 

Wrought  iron,  cement-lined,  and  cast-iron. 
Size, 

From  2  to  20  inches  diameter. 
Extended, 

8,205  feet. 
Total  now  in  use, 

Lynn,  Saugus  Swampscott,  129  miles,  2,005  ^eet- 
Number  of  leaks  for  the  year, 

101 
Hydrants  added, 

8 
Hydrants  now  in  use, 

952 
Gates  added, 

12 
Gates  now  in  use, 

966 
Range  of  pressure  of  city  for  day  and  night, 

45  to  60  pounds. 


4« 
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SERVICES. 


Kind  of  pipe  used, 

Size  of  pipe  used, 

Extended, 

Discontinued, 

Numbered  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  Services  added  in  1900, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


Cement-lined  and  lead-lined 

|  to  4  inches  in  diameter. 

437 

489 

163 

15 

",569 

96  miles,  2,133  feet 

43 

935 

2,215 

8  miles,  5,110  feet 

235 

2*57" 
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ANNUAL  REPORT. 


To  the  Honorable  Mayor  and  City  Council  of  the   City  of 
Lynn : 

Gentlemen, — The  Public  Water  Board  herewith  presents  its 
thirtieth  annual  report,  together  with  the  reports  of  the  Superin- 
tendent and  Registrar. 


Our  Water 

Supply- 

Our  present  system  comprises : 

Ponds. 

Acres. 

Capacity  in  Gallons 

Breed's 

5485 

262,563,340 

Birch         .        . 

82. 

381,062,901 

Glen  Lewis       .... 

36 

120,475,126 

Hawkes 

75 

300,000,000 

Walden 

128 

403,163,826 

A  total  storage  of 

1,467,265,193 

In  connection  with  these  sources  we  have  a  conduit  from 
Saugus  River  to  Hawkes  Pond  having  a  daily  capacity  for 
delivering  about  30,000,000  gallons.  The  water-shed  from 
which  the  city  has  a  right  to  take  the  water  which  contributes  to 
this  supply  contains  less  than  50  inhabitants  to  the  square  mile 
and  is  absolutely  free  from  all  direct  sewage  contamination. 

Our  total  consumption  this  year  was  1,644,672,843  gallons,  or 
177,407,650  gallons  in  excess  of  our  storage  capacity.  As  will 
readily  be  seen  we  should  not  exceed  our  storage  capacity  to  have 
a  safe  supply  in  a  growing  city  like  ours.  The  Board  are 
unanimous  in  their  opinion  that  we  cannot  with  safety  allow  our 
annual  consumption  to  exceed  our  total  storage  capacity,  for  in  a 
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year  of  low  rainfall  the  city  would  find  itself  dangerously  near  a 
water  famine. 

We  have  tried  to  impress  upon  the  minds  of  the  members  of 
the  City  Council  the  true  condition  of  our  supply  and  have  pre- 
sented the  views  of  prominent  hydraulic  engineers,  and  have  gone 
over  the  ground  with  the  members,  in  order  that  they  might 
clearly  see  and  understand  the  true  conditions. 

In  our  visit  in  April  last  the  several  ponds  were  full  to  over- 
flowing and  millions  of  gallons  were  running  to  waste  down  the 
Saugus  River.  We  then  urged  upon  the  members  the  wisdom 
of  raising  the  dam  at  Walden  Pond  in  order  that  we  might  store 
the  spring  storm  waters.  We  will  again  present  the  report  of 
Mr.  Lucian  A.  Taylor,  C.  E.  as  a  clear  proposition  of  our  plans : 

Public  Water  Board \  Lynn^  Mass. : 

Gentlemen, — In  accordance  with  your  instructions  of  Oct. 
30th  last,  I  have  made  studies  and  estimates  for  an  additional 
storage  basin  for  the  Lynn  Water  Works. 

The  subject  is  one  of  considerable  magnitude,  and  has  required 
a  great  amount  of  thought  and  study,  and  various  estimates  of 
a  number  of  schemes  and  projects. 

It  seems  advisable  to  develop  the  storage  capacity  of  the 
location  of  Walden  and  Glen  Lewis  Ponds  by  raising  the  present 
dam.  Surveys  and  estimates  have  been  made  to  develop  the 
storage  basin  of  Walden  Pond  to  about  its  ultimate  capacity. 
This  has  resulted  in  preparing  estimates  to  raise  the  present  dam 
40  feet,  and  increasing  the  depth  of  water  in  the  reservoir  from 
1 7  to  57  feet.  The  area  of  the  reservoir  will  be  increased  from 
164  to  331  acres,  and  the  capacity  from  523,639,000  to  3,591,- 
682,000  gallons.  The  area  will  be  almost  exactly  doubled, 
while  the  capacity  is  increased  to  seven  times  the  present  amount. 
The  average  depth  of  water  will  be  33.2  feet. 

The  raising  of  the  main  dam  40  feet  also  necessitates  the 
building  of  a  dam  400  feet  in  length  at  the  head  of  Glen  Lewis 
Pond,  and  three  smaller  dams  along  the  Newburyport  turnpike. 
Estimates  have  been  made  for  all  these  dams ;  also  for  the 
clearing  of  the  basin  to  an  elevation  of  at  least  two  feet  above  high 
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water  mark.  The  surveys  show  the  basin  to  be  a  remarkably 
good  one  in  all  respects  for  the  storage  of  water,  the  sides  of  the 
reservoir  being  very  steep,  and  no  shallow  flowage  in  any  part. 
The  average  slopes  of  the  sides  of  the  basin  are  about  20  feet  per 
100,  in  many  places  as  high  as  50  per  100.  This  will  be  clearly 
seen  by  examining  the  accompanying  table  of  capacities  and  area. 
The  entire  additional  area  to  be  flowed  is  covered  with  a  small 
growth  of  wood,  except  the  roadway  along  the  valley,  and  it  is, 
with  the  exception  of  very  light  soil,  one  mass  of  rock  and 
boulders.  There  are  no  inhabitants  within  the  entire  radius  of 
the  water-shed  t 

To  raise  the  dam  40  feet  will  increase  the  storage  capacity  of 
the  reservoir  3,068,043,000  gallons.  This  is  an  average  of  a 
little  more  than  8,400,000  gallons  per  day  additional  storage.  It 
would  seem  unnecessary  to  provide  for  so  great  an  increase  of 
storage  capacity  at  the  present  time,  and  I  have  made  plans  and 
estimates  for  raising  the  dam  20  feet. 

This  will  increase  the  area  of  the  reservoir  240  acres,  or  76 
acres  more  than  the  present  one,  and  the  capacity  to  1,754,157,- 
078  gallons,  an  increase  of  1,230,518,078  gallons.  This  in- 
creased storage  equals  a  daily  supply  of  a  little  more  than  3,335,- 
000  gallons.  The  area  of  this  reservoir  is  increased  46  3-10  per 
cent.,  while  the  storage  capacity  is  increased  232  1-2  per  cent. 
The  average  depth  of  water  will  be  22.6  feet. 

This  additional  storage  will  be  sufficient  to  last  the  city  of 
Lynn  about  seventeen  years.  At  the  end  of  that  time,  20  feet 
additional  can  be  added  to  the  dam  at  a  moderate  expense,  and 
its  capacity  increased  by  1,850,744,000  gallons,  and  the  area  of 
the  reservoir  from  240  to  331  acres,  an  increase  of  91  acres. 
This  will  give  an  additional  supply  of  5,070,000  per  day. 

The  estimated  expense  of  raising  the  present  dam  at  Walden 
Pond  20  feet,  with  foundations  of  gate  chamber  and  core  wall  of 
sufficient  strength  to  raise  the  dam  to  an  ultimate  height  of  40 
feet,  including  the  clearing  and  cleaning  of  the  present  ponds 
and  the  stripping  of  the  additional  area  flowed,  is  $359,015.00 
In  this  no  estimate  is  made  for  the  pumping  station  at  Hawkes 
Pond,  which  would  be  necessary.  The  estimated  cost  of  the 
conduit,  pumping  station  and  pumps,  complete,  is  fifty  thous- 
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and  dollars  ($50,000.00).  As  raised  20  feet,  high  water  in 
Walden  Pond  will  be  16  feet,  nine  inches  above  high  water  in 
Hawkes  Pond. 

The  estimated  expense  of  raising  the  dam  the  full  height  of 
40  feet,  including  a  dam  at  the  head  of  Glen  Lewis  Pond,  and 
three  dams  along  the  line  of  the  Newburyport  turnpike,  clear- 
ing and  grubbing  the  present  pond  and  stripping  of  the  addi- 
tional area  flowed,  is  $622,511.00. 

The  cost  of  the  dam  and  basin  for  storing  1,000,000  gallons, 
with  the  dam  raised  20  feet,  will  be  $295, —  the  cost  with  the 
dam  raised  the  full  height  of  40  feet,  will.be  $203.  The 
increased  cost  in  the  first  instance,  of  course,  being  due  to  the 
great  expense  of  heavy  foundations  suitable  for  a  dam  40  feet  in 
height.  The  cost  of  storing  the  upper  20  feet  will  only  be  $150 
per  million  gallons.  The  following  are  the  area  capacity  and 
cost  of  construction  of  dams  and  reservoirs,  actual  or  estimated, 
at  the  various  places : 


Walden  Pond  Basin 
Boston  Waterworks,  Basin  No.  1, 
Boston  Water  Works,  Basin  No.  2, 
Boston  Waterworks,  Basin  No.  3, 
Boston  Waterworks,  Basin  No.  4, 
Boston  Water  Works,  Basin  No.  6, 
City  of  Camb'ge,  Hobbs  BrMcBasin, 
Worcester,  Dam  No.  1 
Worcester,  Dam  No.  2 
Worcester,  Dam  No.  3 

It  will  be  seen  that  even  the  storage  of  the  first  20  feet  of  water 
makes  a  very  favorable  showing,  being  considerbly  less  than  any 
of  the  reservoirs  just  mentioned.  In  the  estimates,  as  stated,  I 
have  allowed  for  the  cleaning  of  the  entire  basin.  In  a  small 
portion  of  Glen  Lewis  and  Walden  Ponds,  the  mud  will  be  left 
in  place  and  covered  with  gravel  instead  of  being  excavated  and 
carried  away.  I  believe  the  estimates  are  liberal,  and  that  the 
work  can  be  accomplished  for  the  amounts  stated. 

The  following  table  gives  the  area  and  capacity  of  the  present 


Area, 

Capacity  in 

Cost  per 

Acres. 

Million  Gallons. 

Million  Gallons. 

33 1 

3,591,000,000 

$203.00  (est.) 

M3 

280,000,000 

9180O 

134 

530,000,000 

879.OO 

253 

1 ,080,000,000 

388.OO 

167 

1 ,40O,OO0»OOO 

581.OO 

185 

1,350,000,000 

59O.OO 

653 

1,530.000,000 

634.OO 

72 

500,000,000 

478.00  (est.) 

746.00  (est.) 

1,043.00  (est.) 
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reservoir,  and  also  the  area  and  capacity  for  each  additional  five 
feet  in  height : 


Elevation. 

Area,  Acres. 

Capacity,  Gallons. 

65  50 

164 

523.638,950 

70.50 

178 

731,906,000 

75  50 

196 

1.037,055,000 

8050 

216 

1.373.056,000 

8550 

240 

I.754.I57.o8o 

9050 

269 

2.145.303.OOO 

95-50 

284 

2,589,176,000 

IOO50 

307 

3,071,469,000 

IO5.50 

331 

3,591,682,000 

The  above  table,  as  well  as  the  surveys  of  the  entire  basin,  have 
been  made  by  Mr.  E.  F.  Dwelley  in  a  most  thorough  and  satis- 
factory manner.  The  accompanying  plans  show  the  sections  and 
profiles  of  the  several  dams  as  proposed,  and  also  some  studies  in 
connection  with  the  main  or  principal  dam. 

Basing  my  judgment  upon  the  above  facts  and  figures,  I 
recommend  the  raising  of  the  present  Walden  Pond  dam  20  feet, 
with  foundation  and  core  wall  of  sufficient  strength  to  eventually 
raise  the  dam  20  feet  more. 

In  concluding,  will  say  I  know  of  no  reservoir  of  similar  size 
and  character  so  good  for  the  storage  of  water  as  the  proposed 
basin  or  that  can  be  constructed  with  so  small  an  expense  per 
million  gallons,  or  where  the  average  depth  of  water  is  so  great 
compared  with  the  area.  I  also  believe  storage  in  this  deep  basin 
will  greatly  improve  the  quality  of  the  water  stored. 

Respectfully  submitted, 

Lucian  A.  Taylor, 

Consulting  Engineer. 
Boston,  May  7,  1900. 

In  our  last  report  the  Water  Board  recommended  an  early  pre- 
sentation of  the  petition  to  the  Legislature  for  the  right  to  take 
Ipswich  River  and  its  tributaries,  embracing  a  water-shed  of  27 
square  miles  at  a  point  above  the  mills  in  Middleton. 
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The  petition  was  duly  presented  and  the  Legislative  Committee 
set  April  29,  as  the  day  when  they  would  visit  the  territory 
desired.  In  conjunction  with  this  Board  and  the  City  Council 
the  trip  was  made  to  the  Ipswich  River,  taking  in  on  the  way 
our  present  system.  The  committee  seemed  very  much  surprised 
and  were  very  enthusiastic  in  their  expressions  of  the  natural 
advantages,  not  only  for  securing  an  unlimited  supply,  but  the 
natural  basin  for  storing  the  same,  being  free  from  all  contam- 
ination and  located  within  our  Park  domain.  With  an  increased 
depth  of  20  feet  we  can  feel  assured  of  a  supply  of  good  and 
wholesome  water  equal  in  quality  to  any  in  the  State. 

The  Legislative  Committee  gave  a  hearing  at  which  His 
Honor  the  mayor,  the  city  solicitor,  this  board  and  several  of  our 
prominent  citizens  were  present.  There  being  no  objections  of 
any  import  the  petition  was  favorably  recommended  and  the 
following  Act  adopted  : 

CHAPTER  508,  ACTS  OF   1901. 

AN    ACT    TO    AUTHORIZE    THE    CITY    OF    LYNN    TO    TAKE    AN    ADDITIONAL 

WATER   SUPPLY. 

Be  it  enacted,  etc.%  as  follows : 

Section  i.  The  city  of  Lynn  may,  for  the  purpose  of  providing  an 
additional  water  supply  for  it6elf  and  its  inhabitants,  take  by  purchase  or 
otherwise,  the  water  of  Ipswich  River  and  its  tributaries  including  Martin's 
pond,  above  the  point  where  said  Ipswich  River  intersects  the  junction  of 
the  boundary  line  of  the  towns  of  Lynn  field,  North  Reading  and  Middle- 
ton,  reserving  to  the  owners  of  mills  on  said  river  their  right  as  mill 
owners  to  use  such  waters  as  shall  flow  to  said  mills  and  the  dams  con- 
nected therewith,  except  so  far  as  said  city  shall  from  time  to  time  ac- 
tually divert  and  use  the  same  for  the  purposes  named  in  this  Act :  pro- 
vided, that  the  city  of  Lynn  shall  not  take  water  from  the  Ipswich  River 
except  when  the  daily  flow  of  said  river  at  the  paper  mill  dam  in  the  town 
of  Middleton  shall  exceed  ten  million  gallons,  and  then  at  such  times  said 
city  may  take  all  the  flow  of  said  river  in  excess  of  ten  million  gallons  and 
no  more,  and  shall  only  exercise  the  right  to  take  the  waters  above  men- 
tioned during  the  months  of  December,  January,  February,  March,  April 
and  May ;  and  may  take,  by  purchase  or  otherwise,  all  lands,  rights  of  way 
and  easements  necessary  for  establishing  filtration  beds  for  holding  and 
preserving  all  water  taken  by  purchase  or  otherwise  under  authority  of 
this  Act,  and  for  conveying  the  same  to  any  part  of  said  city,  and  may 
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erect  on  the  land  thus  taken  or  held  proper  dams,  buildings,  fixtures  and 
structures,  and  may  make  excavations,  procure  and  operate  machinery,  and 
provide  such  other  means  and  appliances  as  may  be  necessary  for  the 
establishment  and  maintenance  of  complete  and  effective  water  works;  and, 
for  the  purposes  aforesaid,  may  construct  and  lay  down  conduits,  pipes 
and  other  works,  under,  through  or  over  any  lands,  water  courses,  public 
works,  railroads,  public  or  private  ways,  and  along  such  ways  in  such  man- 
ner as  not  unnecessarily  to  obstruct  the  same ;  and  for  the  purpose  of  con- 
structing, repairing  and  maintaining  said  conduits,  pipes  and  other  works, 
and  for  all  proper  purposes  of  this  act,  said  city  may  dig  up  any  such 
lands,  and,  under  the  direction  of  the  selectmen  of  the  town  in  which 
such  ways  are  situated,  may  enter  upon  and  dig  up  any  such  way  or  ways 
in  said  town,  in  such  manner  as  to  cause  the  least  hindrance  to  public 
travel ;  provided,  however,  that  nothing  contained  in  this  Act  shall  be  con- 
strued to  alter  or  diminish  the  powers  of  the  state  board  of  health  under 
general  laws  now  in  force  in  regard  to  water  supplies  of  cities  and  towns. 

Section  2.  The  said  city  shall,  within  sixty  days  after  the  taking  of 
any  lands,  rights  of  way,  water  rights,  water  sources  or  easements  as 
aforesaid,  otherwise  than  by  purchase,  file  and  cause  to  be  recorded  in  the 
registry  of  deeds  for  the  county  and  district  within  which  such  lands  or 
other  property  are  situated,  a  description  thereof  sufficiently  accurate  for 
identification,  with  a  statement  of  the  purposes  for  which  the  same  are 
taken,  signed  by  the  mayor  of  said  city. 

Section  3.  The  said  city  shall  pay  all  damages  sustained  by  any  per- 
son in  property  by  the  taking  of  any  land,  right  of  way,  water,  water 
source,  water  right  or  easement,  or  by  any  other  thing  done  by  said  city 
under  authority  of  this  Act;  provided,  however,  that  said  city  shall  not  be 
liable  to  pay  any  damages  resulting  from  the  taking  and  using  water  from 
Martin's  Pond  other  than  the  Commonwealth  itself  would  be  legally  liable 
to  pay.  Any  person  sustaining  damages  as  aforesaid  under  this  Act,  who 
fails  to  agree  with  said  city  as  to  the  amount  of  damages  sustained,  may 
have  the  damages  assessed  and  determined  in  the  manner  provided  by  law 
In  the  case  of  land  taken  for  laying  out  highways,  on  application  at  any 
time  within  the  period  of  three  years  from  the  taking  of  such  land  or 
other  property,  or  the  doing  of  other  injury  under  the  authority  of  this 
act;  but  no  such  application  shall  be  made  after  the  expiration  of  said 
three  years.  No  application  for  the  assessment  of  damages  shall  be  made 
for  the  taking  of  any  water,  water  right,  or  for  any  injury  thereto,  until  the 
water  is  actually  withdrawn  or  diverted  by  said  city  under  authority  of  this 
Act. 

Section  4.  The  said  city  may,  for  the  said  purposes  of  procuring  and 
providing  for  an  additional  water  supply,  issue  from  time  to  time,  bonds, 
note  or  scrip  to  an  amount  not  exceeding  five  hundred  thousand  dollars. 
Such  bonds,  notes  and  scrip  shall  bear  on  their  face  the  words.  City  of 
Lynn  Water  Loan,  Act  of   1901 ;  shall  be  payable  at  the  expiration   of 
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periods  not  exceeding  thirty  years  from  the  date  of  issue ;  shall  bear  in- 
terest payable  semi-annually,  at  a  rate  not  exceeding  six  per  cent,  per 
annum;  and  shall  be  signed  by  the  treasurer  of  the  city  and  countersigned 
by  the  Public  Water  Board.  The  city  may  sell  such  securities  at  public  or 
private  sale,  or  pledge  the  same  for  money  borrowed  for  the  purposes  of 
this  Act,  upon  such  terms  and  conditions  as  it  may  deem  proper.  The 
city  shall  provide  at  the  time  of  contracting  said  loan  for  the  establishment 
of  a  sinking  fund  and  shall  annually  contribute  to  such  fund  a  sum  suffi- 
cient with  the  accumulations  thereof  to  pay  the  principal  of  said  loan  at 
maturity.  , 

Section  5.  Whoever  wilfully  or  wantonly  corrupts,  pollutes  or  diverts 
any  of  the  waters  taken  or  held  under  this  Act,  or  injures  any  structure, 
work  or  other  property  owned,  held  or  used  by  the  city  under  the  authority 
and  for  the  purposes  of  this  Act  shall  forfeit  and  pay  to  the  city  three  times 
the  amount  of  damages  assessed. 

Section  6.  The  city  shall  have  power  to  establish  filtration  beds  for 
the  filtering  of  its  present  water  supply  or  any  additional  water  supply 
taken  under  this  Act,  on  land  already  owned  by  the  City  of  Lynn  or  on 
land  taken  under  authority  of  section  one  of  this  act.  as  it  may  deem 
advisable,  and  to  apply  to  said  purpose  any  portion  of  the  loan  authorized 
by  section  four  of  this  Act :  provided,  however,  that  before  the  said  City  of 
Lynn  shall  proceed  to  establish  any  filtration  beds  or  system  of  filtration 
authorized  by  this  section,  it  shall  submit  the  general  plans  for  the  same 
to  the  State  board  of  health  and  receive  its  approval  before  the  work  is 
commenced. 

Section  7.  The  Public  Water  Board  of  the  City  of  Lynn  shall  have 
and  exercise  under  this  Act  all  like  powers  and  privileges  which  it  now  has 
and  exercises  under  the  provisions  of  chapter  two  hundred  and  eighteen  of 
the  Acts  of  the  year  eighteen  hundred  and  seventy-one. 

Section  8.  Nothing  contained  in  this  Act  shall  prevent  the  Town  of 
Reading  from  taking  from  said  Martin's  Pond  or  Ipswich  River  a  supply 
of  water  for  similar  purposes  whenever  said  town  may  require  the  same : 
provided,  however,  that  said  town  shall  pay  all  land  or  other  damages 
caused  by  any  such  taking  by  said  town.  The  right  herein  given  to  the 
City  of  Lynn  shall  in  no  way  alter  or  abridge  the  right  already  given  to  or 
exercised  by  the  Town  of  Reading  under  the  provisions  of  chapter  four 
hundred  and  five  of  the  Acts  of  the  year  eighteen  hundred  and  eighty-nine. 

Section  9.  This  act  shall  take  effect  upon  its  passage.  [Approved 
June  14,  1  go  i. 

The  past  year  has  been  very  favorable  for  our  supply,  the 
rainfall  having  been  50.40  inches  or  nine  inches  above  the  average. 
Should  the  next  year  be  nine  inches  below  the  average  it  would 
be  necessary  to  use  every  precaution  against  unnecessary  waste  in 
order  to  supply  the  city. 
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On  December  13th  the  City  Council  passed  an  order  appro- 
priating the  sum  of  seventy-five  thousand  dollars  ($75,000)  for 
the  purpose  of  erecting  an  engine  house,  and  the  purchase  of  an 
engine,  boiler  and  pump;  also  for  cutting  off  the  wood  and 
cleaning  and  grubbing  the  slopes  of  the  pond.  The  Board  has 
carried  out  the  order  by  cutting  off  the  wood  and  clearing  the 
slopes  of  undergrowth ;  has  contracted  for  the  building  of  an 
engine  house  and  secured  an  engine,  boiler  and  pump  with  a 
pumping  capacity  of  30,000,000  gallons  daily.  We  shall  proceed 
to  install  the  same  as  soon  as  possible  in  order  that  we  may  pros- 
ecute the  work  on  the  building  of  the  dam  several  weeks  longer 
than  we  could  otherwise,  were  we  obliged  to  cease  work  in  order 
that  the  water-shed  would  have  to  be  utiltzed  to  insure  a  full 
supply.  With  our  new  pumping  system  we  can  not  only  put 
30,000,000  gallons  daily  into  Walden  Pond,  but  when  our  full 
plans  are  carried  out  we  would  be  able  to  pump  to  our  reservoir 
should  anything  serious  happen  to  our  present  pumping  system. 
We  would  urge  upon  the  City  Council  the  necessity  of  an  early 
appropriation  of  the  balance  of  the  $400,000  in  order  that  we 
may  push  to  a  successful  completion  the  work  so  auspiciously 
begun,  thereby  insuring  our  growing  and  prospering  city  against 
any  lack  of  this  most  necessary  blessing  to  a  community  like  ours. 

Biological. 
Weekly  biological  examinations  have  been  made  of  all  the 
sources  showing  the  water  to  be  of  the  usual  good  quality,  and 
it  will  be  the  aim  of  the  Board  to  not  only  maintain  the  present 
standard  in  quality  but  to  use  every  effort  to  improve  it.  We 
shall,  as  soon  as  possible,  lower  the  water  table  between  Hawkes 
Pond  and  Nell's  Pond  now  of  a  swampy  nature,  thereby  improv- 
ing the  water  in  color  and  quality. 

Canal. 
Two  30-inch  mains  have  been  laid  in  the  canal  and  one  con- 
nected with  the  30-inch  pipe  to  Walden  Pond.  When  the 
line  is  completed  to  Hawkes  Pond  we  will  be  enabled  to  fill 
Birch  and  Breed's  Ponds  by  gravity  from  either  Hawkes  or 
Walden  Ponds,  thereby  doing  away  with  the  pumping  station  at 
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Birch  Pond  making  a  large  saving  each  year  in  cost  of  pumping 
water  into  Birch  Pond,  and  the  open  canal  will  be  done  away 
with,  which  will  relieve  the  department  of  another  expense  and 
be  a  great  saving  in  water,  as  a  large  amount  percolates  through 
the  sides  of  the  canal  and  finds  its  way  to  the  brooks. 

Electrolysis. 

The  Board  calls  the  attention  of  the  City  Council  to  the 
destruction  of  mains  and  service  pipes  caused  by  electrolysis, 
which  continues  to  increase  from  year  to  year.  The  matter  is  a 
serious  one  and  some  steps  should  be  taken  to  prevent  future 
destruction. 

We  would  recommend  that  no  further  franchise  or  extension 
of  electric  railroads  be  granted  where  they  allow  the  current  to 
be  grounded  in  the  city  limits,  or  in  any  way  allow  the  current 
to  come  into  the  city  in  such  a  way  that  it  would  come  in  con- 
tact with  the  pipes.  This  matter  should  receive  your  early  atten- 
tion as  pipes  are  being  destroyed  daily  along  the  line  of  the 
electric  road. 

Statement. 

WATER    DEBT. 

Amount  of  debt,  December  19,  1900       .        .   $1,810,30000 

Bonds  issued  in  1901 25,000  00 

$1,835,300  00 

Bonds  paid  in  1901  ...  60,000  00 

Amount  of  debt,  December  19,  190 1  $i»775»3oo  00 

SINKING    FUNDS. 

Amount  of  funds,  December  20,  1900    .  $451.71848 

Received  from  Treasurer,  1901        .  72,309  02 

Income  from  investments  in  1901   .        .  15,309  54 

$639,337  04 

Deduct  amount  paid  on  bonds  in  1901  .  50,000  00 

Amount  in  hands  of  Commissioners,  De- 
cember 19,  1901 $5^9*337  <H 

Balance  in  hands  of  Treasurer,  December  19, 

1901 52«097  05 

$64i»434  09 

Net  water  debt $1*133*86591 
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Treasurer's  Statement  for  the  Year  Ending  December  19,  xgox. 

BECEIPTS. 

From  water  rates $199,828  88 

From  premiums  on  loans        ....  1 ,697  25 

From  accrued  interest  on  bonds  sold  29  16 

$201,555  29 

EXPENDITURES. 

For  maintenance $76,862  00 

For  interest .  72*596  24 

I49.4S8  H 

Net  income $52,097  05 

Respectfully  submitted, 

William  B.  Littlbfield,  Pres. 
Charles  £.  Sprague, 
Stephen  W.  Dearborn, 
Thomas  P.  Nichols, 
James  Burns. 
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REPORT  OF  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1902.  j 

To  William  B.  Littlefield,  President: 

Sir,  —  I   herewith  present  the  financial  condition  of  the  de- 
partment for  the  year  ending  December  31,  1901. 

receipts  for  1 90 1. 

Fixture  rates $113*967  99 

Meter  rates             78,333  *° 

Miscellaneous 6,437  61 

Additional  rates i>744  02 

Fines 59  70 

Total  revenue $200,542  72 

Extra  pipe 1.87833 

Total  receipts  as  per  cash  book     ....  $202,421  05 


COMPARATIVE  STATEMENT  OF  REVENUE. 

Amount  collected  during  the  year  .  $200,542  72 

Amount  outstanding,  fixture  rates  $17,342  49 

Amount  outstanding,  meter  rates  *  7»377  05 

Amount  outstanding  (not  due),  meter  rates        .       16,898  92 

41,648  46 


Deduct  amount  due  January  1,  1901      ...  39*112 


$242,191  73 


Revenue  for  1901 $203,078  45 

Revenue  for  1900 199.003  54 

Increase $4*074  91 
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STATEMENT    OF   NET    EARNINGS  FOR    I9OI. 

Revenue $203,078  45 

EXPENSES. 

Interest $72,596  24 

Maintenance 70,755  52 

Rebate  to  Saugus 4*248  09 

*47.599  85 

Net  earnings $55,478  60 

EXPENDITURES   FOR   THE    YEAR    I9OI. 
MAINTENANCE. 

Mains $18,160  32 

Pumping  expenses 11,74085 

Canal  and  Birch  Pond 9»332  81 

Salaries  and  office  expenses  9>297  43 

Meters             5,591  77 

Services 5,509  54 

Stable  and  shop    .......  3.737  63 

Miscellaneous 2,214  16 

Engine  house 1.738  75 

Engines  and  boilers 1,162  60 

Pumping  (Birch  Pond) 654  22 

Hawkes  Pond  and  conduit 443  22 

Shed 435  99 

Taxes 389  10 

Walden  Pond  • 155  50 

Damages 145  37 

Laboratory 45  74 

$7o,75S  52 

CONSTRUCTION. 

Services $4,906  74 

30"  conduit  to  pumping  station    .  4,18950 

Hawkes  Pond  and  canal 3,810  68 

Mains 1,641  19 

Birch  Pond  and  canal    ...                 .         .  1,204  52 

Engineering 675  00 

$16,427  63 

Less  amount  received  for  pipe                                .'  1.87833 

Net $14,549  30 
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STATEMENT 


SHOWING  COST  OF  WORKS  TO  JANUARY    I,    1002. 

Mains,  hydrants  and  gates $878,901  45 

New  supply  and  land    ......  338,595  27 

Services  and  courts 310,778  98 

Walden  and  Glen  Lewis  Ponds     ....  185,17942 

Engines  and  boilers 140*327  29 

Hawkes  Pond 161,036  53 

Reservoirs  and  land 131.581  49 

Birch  Pond  and  land 93*47*  84 

Engine  house  and  land          ...                 .  57 .562  39 

Breed's  Pond  and  land 57^35  28 

Pipe  conduits  and  land 81,289  39 

Hawkes  Pond  canal 47*647  33 

Force  mains  and  land    ......  4>>546  13 

Meters            37»53*  42 

Stand-pipe  and  pumping  machinery     .        .  34*274  07 

Highland  service 12,431  17 

Engineering "*'57  95 

Tubular  wells 9»47°  02 

Workshop  and  stable 2,056  97 

Compressor 515  00 

$2,632,489  39 

Less  amount  received  for  pipe      ....  145,11824 

Total  net  cost $2,487,371   15 


Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE   O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn '1*755 

Number  of  services  in  Saugus     .        .                         .  967 

Total 12,722 

Number  put  in  during  the  year  (Lynn)       •        .  150 

Number  put  in  during  the  year  (Saugus)   ...  34 

Total 184 

Number  extended  during  the  year  (Lynn)                  .  30 

Number  extended  during  the  year  (Saugus)                .  1 

Total 31 

Renewed 27 

Number  discontinued 9 

Number  not  In  use 48 

Turned  on  (new  services) 113 

Turned  on  (reoccupied) 231 

Turned  on  (repairs)              20 

Shut  off  (for  vacancy) 275 

Shut  off  (for  non-payment) 20 

Shut  off  (for  repairs) 47 
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STATEMENT 

SHOWING   THE    NUMBER    OF    BUILDINGS    TO    WHICH  WATER   IS    SUPPLIED, 

ALSO    THE    NUMBER    OF    FAMILIES,    VARIOUS     FIXTURES,    ETC., 

CONTAINED    IN    THE     SAME,     TOGETHER     WITH     THE 

NUMBER  OF  FIRE  HYDRANTS,  DEC.  31,  IOOI. 


Dwellings             11,798 

Stores  and  shops 1,220 

Factories              194 

Offices 498 

Restaurants  and  saloons      ....  79 

School-houses 56 

Churches 32 

Bakeries 30 

Laundries 19 

Engine  houses 11 

Families 16,391 

Boarding-houses          .        .        .  225 

Faucets 30,811 

Water-closets I3»997 

Bath  tubs 5»379 

Hose  bibs     .         .                 ....  3,211 

UrinaU 187 

Heaters 910 

Stationary  engines 161 

Motors 25 

Greenhouses 16 

Drinking  fountains 29 

Stand-pipes  for  fire  purposes      ...  17 

Stand-pipes  for  water-carts          ...  75 

Sewer  connections 25 

Automatic  sprinklers 97 

Hydrants 804 

Hydrants  for  car  sprinklers  40 


SAUOUS. 

TOTAI.. 

907 

12,705 

44 

1,264 

2 

196 

15 

S03 

.. 

79 

7 

63 

5 

37 

•  • 

30 

•• 

19 

3 

14 

99« 

17.382 

2 

227 

i>79* 

32,602 

43« 

14,428 

337 

5»7i6 

159 

3.37o 

8 

195 

63 

973 

6 

187 

•  • 

25 

2 

18 

.. 

29 

1 

18 

•  • 

75 

•• 

25 

2 

99 

155 

959 

1 

4« 
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STATEMEMT 

SHOWING   THE  YEARLY   REVENUE  OF  THE   DEPARTMENT  SINCE  THE   FIRST 
INTRODUCTION  OF   WATER   INTO  THE  CITY   IN    187I. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


October 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 


[871,  to  January  i, 

1872 

872,  to  January  i. 

1873 

873,  to  January  i, 

1874 

874,  to  January  I, 

1875 

[875,  to  January  I, 

1876 

876,  to  January  I, 

1877 

1877,  to  January  i. 

1878 

[878,  to  January  i, 

1879 

[879,  to  January  i, 

1880 

[880,  to  January  i, 

1881 

[881,  to  January  i, 

1882 

[882,  to  January  i, 

1883 

883,  to  January  i. 

1884 

[884,  to  Januaty  i, 

1885 

[885,  to  January  i, 

1886 

886,  to  January  i, 

1887 

887,  to  January  I, 

1888 

888,  to  January  i, 

1889 

[889,  to  January  i, 

1890 

[890,  to  January  i, 

1891 

1891,  to  January  i, 

1892 

1892,  to  January  i, 

1893 

1893,  to  January  i, 

1894 

1894,  to  January  i, 

1895 

[895,  to  January  i, 

1896 

1896,  to  January  i, 

1897 

1897,  to  January  i, 

1898 

1898,  to  January  i 

1899 

1899,  to  January  i 

1900 

1900,  to  January  i, 

1901 

1 901,  to  January  i 

1902 

$8,989  00 
27,568  15 

47,992  61 
53.545  61 

5*.553  26 
60,807  12 
64,002  50 
67.570  14 
73»949  80 
79.635  «* 
80,967  76 

94.419  52 

98,893  54 

114,903  86 

110,089  II 

116,375  70 

123.507  73 
134,480  27 
141.865  53 
154.788  27 
I7L744  85 
188,979  88 
177.803  56 
176.655  50 
185,572  88 
190.531  33 
183.711  97 
186,658  35 
193.699  01 
199.003  54 
203,078  45 

$3,764,403  93 
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FUNDED  WATER  LOAN. 


Rate 

When  Payable.                                                     Per  Cent. 

Amount. 

Mar.    i 

,  1903                                                   4 

$8,000 

May    i 

.  1904 

•        3* 

7,300 

Jan.     i 

•  IO°5 

5 

200,000 

Apr    i 

.  1905 

4 

150,000 

May    i 

»  1905 

3* 

66.500 

Dec.    i 

.  '905 

3* 

5»ooo 

Nov.  i 

»  1913 

4 

20,000 

Nov.   i 

.  '9«3 

•        3* 

31,000 

Mar.  13 

'.  *9'4 

4 

50,000 

Dec.   i 

,  1914 

4 

20,000 

Dec.   i 

.  IO«S 

3* 

6,000 

Apr.   i 

,  1916 

3» 

2,000 

May   i 

,  1916 

3* 

24.500 

Sept.  i 

,  1916 

4 

10,000 

Oct.    i 

1  1916 

4 

9,000 

Feb.    i 

.  !9»7 

3* 

6.500 

June    i 
July     i 

»  *9'7 

•       34 

3.5oo 

.  «9^7 

4 

7.500 

Aug.  i 

.  1917 

,   % 

4 

5.000 

Oct     i 

»  *9*7 

4 

2,000 

Nov.   i 

.  !9«7 

4 

6,500 

Apr.    i 

,  1918 

4 

15,000 

June   i 
July    i 

,  1918 

4 

10,000 

,  1918 

4 

50.000 

Apr.    i 

,  1919 

4 

100,000 

July    i 

.  "9*9 

4 

110,000 

Jan.     i 

,  1920 

4 

35*ooo 

Apr.    i 

,  1920 

4 

150,000 

Apr.    x 

,  1921 

4 

50.000 

Oct     i 

1  192 1 

4 

25,000 

Jan.     i 

*  1922 

4 

50,000 

July     I 

,  1922 

4 

25,000 

Apr.    i 

•  1923 

4 

40,000 

»: 

.  '9*5 

4 

165,000 

,  1926 

4 

50,000 

Sept.  i 

.  !9*7 

4 

25,000 

July    i 

,  1928 

4 

25,000 

Oct     i 

,  1928 

4 

10,000 

July    I 
Jan.     i 

,  1929 

4 

25,000 

•  x930 

4 

25,000 

Oct.    i 

.  1930 

4 

25,000 

Note  (on  demand) 

4 

100,000 

July    i 

t  «93i 

4 

25,000 

$".775,300 
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REPORT  OF  SUPERINTENDENT. 


To  Wm.  B.  Littlefield,  President  Public  Water  Board: 

Sir, — In  compliance  with  the  city  ordinance,  I  herewith 
present  the  annual  report  of  the  Superintendent  for  the  year 
ending  December  31,  1901. 

The  Water  Supply. 

The  following  ponds  have  contributed  the  water  supply  during 
the  past  year : 

Walden  Pond,  479,445,809  gallons;  Birch  Pond,  418,146,400 
gallons;  Hawkes  Pond,  407,828,633  gallons;  Breed's  Pond, 
338,842,413  gallons;  a  total  of  1,644,263,255  gallons. 

Total  used  (1900),  1,709,567,550  gallons. 

On  November  1,  1901,  there  was  stored  in  the  several  ponds 
as  follows : 

Hawkes  Pond,  209,019,492  gallons;  Walden  Pond,  111,430- 
300  gallons;  Breed's  Pond,  82,066,777  gallons;  Glen  Lewis 
Pond,  66,717,484  gallons;  Birch  Pond,  43,275,132  gallons;  a 
total  of  512,509,185  gallons. 

Total  storage,  November  1,  1900,  419,765,479  gallons. 

The  water  has  been  of  good  quality  throughout  the  year.  By 
our  weekly  analysis  we  are  able  to  discover  any  growth  tending 
to  make  the  water  unpalatable  and  thereby  change  to  some  pond 
not  thus  affected,  insuring  our  takers  the  best  at  all  times.  We 
hope  when  our  pipe  line  is  continued  to  Hawkes  Pond  we  will 
be  able  to  keep  Birch  Pond  full  and  thus  not  only  make  it  look 
more  wholesome  but  insure  a  full  reservoir  to  draw  from  all  the 
time. 

Canal. 

In  August  a  heavy  growth  of  grass  developed  in  the  canal, 
but  it  was  soon  removed  with  no  bad  effects  resulting  therefrom. 
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The  Board  deemed  it  expedient  to  lay  pipes  in  the  canal  with  a 
view  of  securing  the  head  of  Hawkes  and  Walden  Ponds  and 
thus  not  only  save  the  expense  of  pumping  into  Birch  Pond 
above  the  plane  of  eight  feet  but  also  reducing  the  care  of  the 
open  canal  eliminating  the  dust  and  leaves  which  blew  in  by  the 
roadside. 

We  have  already  laid  two  lines  of  30-inch  pipe  from  the  upper 
end  of  the  tunnel  to  the  site  of  the  proposed  new  pumping 
station,  one  line  continuing  to  Walden  Pond  and  completed,  the 
other  line  we  hope  to  lay  the  coming  season.  This  pipe  has 
been  secured  by  taking  out  the  pipe  laid  through  the  bottom  of 
Birch  Pond  in  1884.  It  was  apparently  as  good  as  the  day  it  was 
laid,  being  free  from  corrosion,  even  the  name  of  the  maker 
being  legibly  observed.  The  task  of  removing  the  pipes  was 
by  no  means  an  easy  one,  but  under  the  direction  of  Mr.  A.  J. 
Loretz,  C.  E.,  and  the  superintendence  of  H.  G.  Littlefield,  the 
same  was  accomplished. 

Hawkes  Brook. 
The   water  table  contributing  to  Hawkes  Brook  from  Nell's 
Pond  being  of  a  swampy  nature  we  intend  as  soon  as  possible  to 
clean  out  the  bed  of  the  brook  and  lower  the  table  so  as  to  avoid 
so  far  as  we  can  any  contamination  in  this  direction. 

Pumping  Station. 
The  pumping  station  has  been  repaired  and  painted  on  the 
inside ;  the  Leavitt  engine  has  been  put  in  good  condition  and 
the  grounds  improved  in  general  appearance. 

Shed. 
A  new  shed  has  been  built  in  the  stable  yard  giving  us  a  much 
needed  improvement. 

New  Mains. 
New  mains  have  been  laid  in  Barney,  Dixon,  Dearborn  avenue, 
Temple  and  extensions  in  Bacheller,  Whitney,  Eastern  avenue. 

Mains  Relaid. 
Mains  have  been  relaid    in    Alice,  Boston    (from    Cedar  to 
Washington),  Chestnut  (from  Essex  to  Logan),  Church,  from 
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So.  Common  to  railroad  centre,  Marion,  No.  Federal  to  Boston 
street,  Empire,  Essex  (from  Eastern  avenue  to  Chatham), 
Western  avenue  (from  Mall  to  Congress),  and  Kirtland  with 
cast-iron  pipe,  removing  10,419  feet  of  old  cement-lined  pipe 
which  was  superanuated,  we  shall  continue  to  renew  the  old  pipe 
relaying  the  mains  in  the  streets  where  we  have  the  most  fre- 
quent bursts,  hoping  to  avoid  annoyance  to  our  takers  and 
removing  all  claims  for  damage. 

During  the  year  1 1  gates  have  been  set  in  connection  with  the 
new  mains;  two  new  gates  replaced  the  old  ;  15  street  sprinkler 
hydrants  were  repaired ;  four  fire  hydrants  and  38  hydrant  leaks 
were  repaired  ;  three  new  hydrants  replaced  the  old  and  three  new 
were  added  ;  16  main  gate  boxes  were  raised  where  streets  were 
graded;  45  feet  of  ledge  was  excavated  in  trenching;  184  ser- 
vices were  put  in ;  31  were  extended ;  nine  were  discontinued,  27 
were  renewed ;  56  services  were  changed  from  the  old  to  the  new 
main;  one  was  lowered;  14  service  boxes  were  changed  where 
streets  were  graded;  1,042  services  were  bushed  out;  217  lead 
connections  were  renewed  ;  127  stop-boxes  were  reset;  265  leaks 
in  service  pipe  repaired;  115  stop-and- wastes  were  renewed;  10 
private  hydrants,  four  drinking  fountains  were  repaired ;  325 
meters  were  set  and  45  changed ;  10  outside  meter  boxes  were 
renewed ;  four  new  boxes  put  in ;  261  meters  repaired. 

The  following  tables  show  the  work  performed  by  the  depart- 
ment during  the  year. 

Respectfully  submitted, 

D.  A.  SUTHERLAND, 

Superintendent. 
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ilicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 

1O0I. 

i 

3 

1 

3473* 
i° 

•5 
35066 

*4. 

d 

a 
< 

35357 
ia6 

d 

356*3 

169 

1    <> 

~  =■  i 

9:9      J; 

3S99o!363*9:36793 

1 
1 

a|i       86    1 176 

I 
0 

1 
O 

375*i 
106 

i 

E 

0 
Z 

37973 

1 

Number  of  Sample 

38*73 

Plants. 

DlATOMACEiB  : 

IS4 

Asterionella 

4 
*5 
o 

0 

o 

»7 

a 
0 

a 

0 

100 
0 
0 

8 

0 

26 

16 
69 

0 

4* 

304 
0 

5 
0 

3* 
0 

4* 

1 

16 
596 

4. 

6 
0 
36 

37 

0 

*5 

0 

8 

60 

0 

»39 

Cyclotella 

Tabellaria 

Cyanophycea  : 

8 
0 

Alojk: 

0 

0  1      0 

0 

0 

9 

•  i 

* 

9 

t 

Animals. 
Infusoria  : 

— L 

'y- 

aoo 

5*6 

1 

$ 

8 

7 

7 

aa 

Dinobryon < 

3 

o 
o 

0 

4 
1 
0 

a 

64 
0 

a 

464 

59 

0 

0 

0 
0 
0 

0 
0 
3 

0 

a 
0 
0 

0 

13 
0 

1 

0 
0 
3 

,?1 

0 

Vermes  : 

a 

Crustacea : 
Cyclops 

pr- 

0 

0 

0 

0 

0 

0 

0 

pr. 

0 

Miscellaneous  : 
Zoogloea 

3 

5 

5 

5 

5 

5 

7_ 

5 

10 

5 

Total 

36 

44 

393 

700 

aoo  1 

106 

xaoi 

161 

138 

*»4 
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Microscopical  Examination  of  Water  from  Breed's 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


A 

**. 

, 

Day  of  Examination. 

IOOt. 

0 

a 
s 
c 
<* 

i 

Cx, 

6 
a 

2 

1 

•-* 

>o 

1 
& 

s 

< 

3 

e 

0. 
0) 

6 

z 

1 

I 

1 

i 

E 

2 

Q 

Number  of  Sample   .  . 

t           j 
3438o  34733!3S067 

!        1 

35358 

356*3 

35991 

36330 

36794 

37*06 

375M 

37974 

38*74 

Plants. 

Diatom  HCEift : 

»44 

1    ?a 

100 

*f 

4i 

607 

H 

00 

57 

8S 

4.1 

?° 

Asterionella    .... 
Tabellaria 

79 
4» 

65 

4 

50        S 
aa  |     16 

16 
4 

a6a 
300 

0 

4 

£ 

ao 
37 

*9 
13 

16 
ia 

39 
0 

CYANOPHYCEiB, 

0 

0 

0  1      0 

'      0 

0 

0 

1 

0 

J 

J* 

0 

Anabaena 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

3* 

0 

Alos: 

0 

0 

0 

0 

4 
0 

0 

* 

7J 

18 

7 

4 

0 

Protococcus 

0 

0 

°l      ° 

0 

0 

jo 

68 

5 

0 

° 

° 

Animals. 

Infusoria  : 

..  ?1 

3 

76 

406 

aa84 

a 

II 

J1 

ia 

? 

'7 

4. 

Dinobryon 

.0 

0 

71 

.** 

as8o 

0 

0 

^o 

0 

0 

0 

0 

Peridinium 

0 

0 

3 

a 

1 

0 

0 

0 

11 

0 

a 

3 

Uroglena 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

Virxu: 

6 

1 

, 

0 

0 

1 

0 

1 

1 

0 

a 

1 

Crustacea  :    Cyclops, 

0 

0 

ol      0 

0 

P. 

0 

0 

0 

0 

pr. 

0 

Miscellaneous  : 

Zooglcea 

s 

3 

7 

3 

5 

5 

3 

3 

$ 

5 

5 

$ 

Total 

193 

79 

»8S 

438 

»33o 

615 

64 

aoS 

93 

109 

101 

69 

3° 
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ilicroscopical  Examination  of  Water  from  Qlen  Lewis 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1901. 

d 

e« 

3 

S 

•-> 

2 

**> 

JS 

S 

d 

a. 
< 

6- 

d 

36624 

tf8 

0) 

c 
s 

35994 

262 

3633'36T9S 

S  1    S3 

i 

5 
0. 

37*07 

d 

u 

% 

0 

375*3 
976 

Number  of  Sample    .  . 

34381 

_5i. 

34734 
0 

3S068 
44 

35359 
6} 

Plants. 

DlATOMACRJE  : 

Asterionella     .... 

Melosira 

Tabellaria 

Cyanophyceje  : 

38 
4 

0 

0 
0 
0 

5 
3» 

1 

2 

18 
34 
9 

2 

»3 
0 

112 
»33 
»5 

30 

0 
5 

409 

0 

s 

148 

0 
11 
9 

4 

200 
396 
60 

Anabaena 

Clathrocystis   .... 

Alg.<e  : 

0 
0 

0 

1 

2 

0 

2 

6 

0 

2 

10 

0 
0 

4 

S 
22 

12 

9 
400 

0 

6S 

So 

2 

1 

»3 
13 

0 
60 

0 

Animals. 
Infusoria  : 

»5» 

»5°? 

884 

9? 

»7 

8 

43 

43 

12 

5* 

Dinobryon  

Euglena 

Pendinium 

Trachelomonas  .    .  . 
Uroglena  ...... 

Vermes  : 

127 

0 

5 
12 

1 

__9_ 

1490 
0 
6 

2 
2 

2 

S 

2 
3 

1 

4 
4t 
39 

1 
10 

0 

11 
0 
0 
6 
0 

0 

S 
0 
0 
0 

° 

2 

0 

42 
0 

0 

2 

0 

3 
0 

40 
0 

0 

0 
0 

2 
10 
0 

0 

0 
12 

0 
40 

0 

4 

Crustacea : 
Cyclops 

0 

pr. 

0 

0 

0 

pr. 

0 

pr. 

pr. 

0 

Miscellaneous : 
Zooglcta 

l 

S'      3 

10 

S 

5 

10 

5 

5 

s 

10 

Total 

»M 

ISI7 

947 

,* 

404 

3*4 

464 

*5» 

69 

1 102 
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Microscopical   Examination  of  Water  from  Hawkos 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


»*> 

*o 

»/» 

j 

Day  of  Examination. 
1901. 

0 

i 

3 

S 

S1 

5 

1 

6 

i 

< 

6x 

3 

V 

a 
a 

"3 

0 
• 

•     3 
9 
< 

i 

0 

.2 

§ 

> 
0 

Z 

i 

e 

1 

Number  of  Sample    .  . 

3438a 

34735 

35069 

35360 

35035 

3599* 

3633a 

36706 

3720837534 

37975 

38*75 

Plants. 

1 

Diatomacejj  : 

!2& 

38  1     17 

«s 

tf6 

14 

'*       35 

37 

0 

55 

r* 

Asterionella 

Cyclotella 

Synedra 

Tabellaria 

so 
1676 

6 

4 

0 
aS 
0 

0 

0 

5 
ti 

8 
0 
0 
7 

330 

32 

54 
70 

0 

8 

4 
a 

0 

5 

1 
6 

a5 
4 
0 
6 

0 

1 
6 
»7 

0 
0 
0 
0 

It 

a 
0 

49 

47 

0 

0 

Cyanophvce.*  : 

0 

0 

0 

0 

0 

1 

5 

1 

6 

0 

0 

0 

Alga: 

0 

0  !     0 

-1   # 

7  1    7a 

6 

4 

, 

,!   0 

Animals. 

Infusoria  : 

10 

1 

12a 

aS 

to 

, 

11 

383 

$ 

0 

1 

1 

Dinobryon 

Euglena 

Trachelomonas  .  .   . 

9 
0 
0 

0 

1 
0 

116 

3 
0 

9 
»5 
0 

8 

1 
0 

0 
0 

1 

0  1  366 

0 !    l 

0       ia 

O 
O 

a 

0 
0 
0 

0 
0 
0 

1 
0 
0 

Vermes: 

0 

0 

0 

1 

0 

0 

a  !      7 

0 

0 

0 

0 

Crustacea : 
Cyclops 

0 

0 

0 

0 

0 

0 

pr.  1       0 

0 

0 

0 

0 

Miscellaneous, 
Zooglcea    ...... 

Sponge  spicules  .  .  . 
Zoospores 

3 
0 
0 

3 
0 
0 

12 

O 
0 

7 

0 
0 

7 

54 

0 

5 
0 
0 

3 

0 
0 

5 
0 
ao 

5 
0 
0 

3 
0 
0 

5 
0 
0 

3 

0 
0 

Total 

»749 

3> 

151 

4S 

45o 

aS 

105 

457 

47 

4 

6a 

100 

32 
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Microscopical  Examination  of  Water  from  Howlett's 
Pond,   Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 

IOOI. 

d 

<« 

3 

s 

34383 

xa 

* 

I 
•8 

34736 

4 

35070 
18 

d 

a 

< 

3530I 
18 

o\ 

35636 

a6 

V 

a 
a 

t— » 

35993 
164 

"3 

»-» 

36333 

a 

>6 

i 

< 
36797 

I 

e 

0. 

V 
CA 

37*09 

a 

d 

! 

O 
375»5 

4 

i 

E 

> 
1 

35976 

4 

.2 

Q 

Number  of  Sample    .  . 

38376 

Plants. 

DlATOMACBJB  : 

4 

Frag-ilaria 

Cyanophycejk  : 

4 
0 

0 
0 

0 
0 

0 
0 

0 
0 

139 
0 

0 
0 

0 
0 

0 
1 

0 
0 

0 
0 

0 

0 

Algjk: 

0 

4 

0 

1 

0 

4 

8 

« 

, 

0 

0 

0 

Animals. 
Rhizopoda  : 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

Infusoria  : 

30 

a 

» 

n 

1 

»3 

3. 

4. 

7 

0 

0  1     71 

Dinobryon 

Vorticella 

Vermes  : 

3$ 
0 

0 

t 
0 

1 

aa 

0 

0 

46 
0 

0 

0 

0 

0 

0 
xa 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

0 
0 

0 

69 

0 

0 

Miscellaneous  : 
Zooglcta 

3 

5 

10 

3 

3 

5 

5 

5 

5 

3 

3 

5 

Total 

45 

16 

50 

77 

30 

186 

19 

., 

18 

7 

7 

80 
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Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


*fj 

! 

r*i 

»/» 

, 

Day  of  Examination, 
tooi. 

6 

i 

s 

1 

d 

a 
< 

* 

i 

3 

"3 

"2 
• 

3 
< 

a 
I 

V 
CO 

6 
| 

1 

0 
Z 

Jl 

S 

i 

Number  of  Sample    .  . 

343S4 

34737 

350713536235627 

35995 

36334 

36798 

37210 

37526 

3797738277 

Plants. 

DlATOMACB^E  .' 

4» 

u 

6  I     41 

* 

93 

7 

a7a 

384 

1306 

360 

3}3 

Asterionella 

Melosira 

2 
0 

7 
0 

5 
0 

15 

31 

3» 
35 

7» 

0 

6 

4« 
0 

25 

95 

193 
3^3 

'2 

"4 
0 

Synedra  . 

Tabellaria 

40 
0 

0 

4 

1 
0 

I 

4 

10 
»7 

13 

0 

1 
0 

31 
210 

0 
164 

440 
420 

4 
3' 

118 
0 

CyanophycIwK  : 

0 

0 

0 

0 

0 

0 

0 

? 

0 

6 

1 

0 

Alom.  : 
Staurastnam 

_L. 

7 

jl  0 

* 

3 

1 

»9 

6 

124   1        1    |        3 

I 

1 

3  |      0 

'1   ° 

1 

7 

4 

64  1      1  1      0 

Animals. 

Infusoria  : 

J& 

430 

*48 

$° 

3 

4 

tf 

4 

3 

33 

fl?a 

7 

Chiamydomonas .  .  . 

393 

13 

0 

5 

0 

0 

0 

0 

0 

O 

35° 

0 

Dinobryon 

40 

35* 

191 

10 

0 

0 

11 

0 

0 

16 

0 

0 

Buglena 

Perldiniura 

0 

1 

0 
53 

0 

57 

0 
35 

4 
0 

1 
0 

3i 
1 

3 
0 

0 
0 

0 

3 

0 
1 

5 

Uroglena 

0 

1 

0 

0 

0 

2 

0 

1 

2 

3 

1 

1 

Vermes  : 

1 

..t 

t 

1 

3 

1 

2 

t 

0 

3 

5 

10 

Crustacea  :    Cyclops, 

0 

0 

0  I    0 

0 

0 

0 

0 

0 

pr.  |      0 

0 

Miscellaneous : 

Zoogleea 

3 

3 

10 

5 

3 

5 

3 

5 

3 

7 

5 

5 

Total 

3S4 

445 

268 

97 

10a 

105 

58 

310 

295 

1467 

624 

256 

34 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 


Number  of  Organisms  per  Cubic  Centimeter. 


•*> 

1 

•0 

»/» 

^ 

Day  of  Examination.* 
1901. 

0 

e* 
S 

I 

el 
s 

1 

•*> 

i 

8 

6 

a 
< 

if 

3 

a 
9 

- 

at 

S 
bit 

s 

< 

J! 

! 

a 

<* 

0 

i 

E 

i 

B 

I 

Number  of  Sample    .  . 

34385 

34738 

35o7» 

35364 

356*9 

35996 

36335 

36799  37*»3 

37537 

37978 

38279 

Plants. 

Diatomace.k: 

4 

6 

0 

22 

6S 

*9 

S 

16 

0 

*f 

s 

20 

Cyanophyc**  : 

0 

O 

0 

0 

0 

0 

0 

0 

0 

20 

0  1      0 

Anabaena 

0 

0 

0 

0 

0 

0 

0 

0 

0 

20 

0 

O 

Alojb  : 

0 

0 

0 

0 

8 

0 

!0 

» 

0 

3 

5 

0 

Animals. 

Infusoria: 

5» 

21 

a 

94 

3 

0 

O 

0 

4 

1 

0 

101 

Dinobryon 

Uroglena 

44 

20 

1 

0 
0 

9' 
0 

0 
0 

0 
0 

O 
0 

0 
0 

O 
O 

3 

0 

10  i    90 
0        0 

Miscellaneous, 
Zooglcea 

3 

3 

10 

5 

3 

3 

3 

5 

3 

5 

1 

31      5 

Total 

5S 

3o 

" 

121 

» 

7* 

21 

22 

7 

53 

26  '   126 
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Microscopical  Examination  of  Water  from  a 
Faucet  in  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1 90 1. 


Number  of  Sample  .  .34386 


*    I    6 

1  ii 


Plants. 

DlATOMACB^: 


34739  35<>73|35363 


513  I  170       34       a8 


I         ! 

SI      3  3  Z 

356a8  35997  3*33*  36800 


Asterionella 47  *      6  i      31      9 

Cyclotella 454     156       15  |      o 

Synedra '      o  I      o  I      5         3 


87  1  "3 


39  I     1 


^      35 


*o 

u 

6 

£ 

8 

| 

O. 

V 

CA 

° 

37211 

37538 

aa 

7 

37979 


38378 


Cyanophyce.'e  : 
Alga  : 


30  I 
o  I 


50 


o  I 

"Si 


ji 


68 

o 

54 


Animals. 

1 

Infusoria  : 

H 

1a 

10 

34  !  506 

1 

c 

0 

I 

0 

0 

3 

Dinobryon 

Euglena 

34 
0 

10 
0 

10 
0 

13 
11 

504 
1 

0 
0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 
0 

Vermes  :a 

0 

0 

1 

3 

0 

0 

0 

0 

I 

0 

I 

0 

Miscellaneous, 
Zooglcra    .  .  . 


V    $ 


Total 


54»   «S5   50   59  50S  119   63   41   36   10   67   130 


36 
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TABLE     I. 
CONSUMPTION   OP  WATER   FOR  THE  YEAR  ENDING   DEC.   31,    I9OI. 


January  .  , 
February  . 
March.  . 
April  .   . 
May 

June . .  . 
July  .  .  . 
August  . 
September 
October  . 
November 
December 


Totals  and  averages .  .   .  .     1,644,672343     4*505.953 


a 
E 


8 

3 


si 

>  a. 


139,802,024 
ii3.a83.634 
135.948.484 
1 19.a93.863 
128,749.788 
1 38,590.473 
149,053,760 
141,438,631 
137.671. 486 
150.903.58a 
»35.36o,7»o 
i34.577.4i8 


4.509.74a 
4.760,130 

4.385.435 
3,976,463 

4.'53.ai9 
4,619,683 
4*808,153 
4.56a,536 
4.589.049 
4^67357 
4,513,034 
4.34>.ao7 


2 

V 

> 

< 


aao.675 
5i.a4i 


418,701 
i5a.554 


36,014 


iia,i53 
M3.777 
508,347 
774.350 
7*8,639 
669,616 


18,363 


H 


60.94 
6433 

59-a6 
5374 
56.13 

6a^3 
64-97 
61.66 
63.01 
65.78 
60.97 
58^6 


173^18       60.89       63.11 


M 


63.16 
65.63 

60.44 
54^» 
57-H 
63.68 
66.37 
63.89 
63*5 
67.10 
63.19 
59*3 


Basis :    Population,  Lynn  and  Saugus,  74,000, 
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TABLE   II. 

AMOUNT  OF  WATER   DRAWN  FROM  BACH  SOURCE  DURING  THE  YEAR  I9OI. 


GALLONS. 

MONTH. 

Breed's. 

Birch. 

Walden 

Hawkes 

Total. 

January.  . 

27.948.375 

18^36,350 

9i.893.375 

138,378*00 

February  . 

502,350 

1,617,000 

139.543.750 

131,663*00 

March    .  . 

3,060,050 

133.086450 

136.146,500 

April.  .  . 

si. 587.67a 

4.544.750 

18,692,375 

47.768*58 

iaa,593,755 

May   .  .  . 

71,696,800 

10,988,658 

39.594.04a 

5.537.000 

137^16,500 

June  .   .  . 

»3.«90.39a 

1a5.785.858 

138.976,350 

July    .  .  . 

1,278,900 

i49.347.ioo 

150,636,000 

August.    . 

16,733,883 

130,393,367 

137,016,350 

September 

61,392,058 

7,186,667 

69493.035 

137.971,750 

October.  . 

58,775.5<» 

95.3i7»a5o 

154.093,750 

November 

3».787.533 

100,737467 

133.535.000 

December 

i35.558.50o 

i35.558,5oo 

Totals   . 

338.8524*3 

418,146,400 

479445.809 

407338,633 

1,644,363,355 

3« 
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TABLE     III. 
RAINFALL   AT  TMK  PUMPING   STATION   POR    I9OI. 


DAT 

OF 


f   I1*    * 

2        ?    '   J        5- 


I    « 


I 


i 


i 


8  *     I      » 

9  a  5 


J  1 


11 
is 
•3 
»4 

:i 
:i 

•9 

JO 

II 
M 

«4 

S 

a 

*9 


•0.75 


004 
oJj 


0.14 
•o'.i'j 


•d.ij 
o.iy 

0.17 


0.56 
0,13 


I.  JO 


0.09 

O.IJ 

035 
1.15 


O.iJ 

0.0a  .  . 

o.jo  o.jq 

0.14  0/15 


0.34 


•0.10 


0.11 
0.17 


0  45 
O.JO 


0.60 


•tMH 

•a.  J 1 


0.07 

0^5 


•0.11 

0.14 


0.11  J.JJ 

o.  j6  UJ04 

0.01  .    . 

.   .  0.10 


ogo 


0.08 


n 


O.Oft 
034 

U.OJ 


o.*7 


0.(13 

O.OJ 


0.J7 


o-J 


«*S 


OOO 

°-73 


°*S 


0.03 


.*<>      ojh 


ojf>3 


231 

0.3J 


ate 
0.31 


*«3 

o-ai 


0.J5 
0.31 


0.1S 
I.VJ 


07A 

CM* 


O.l  I 

V^>i 


*Oui4 
•b.14 


*u.i"j 


JjOI 


o^ 


o.S 
0,$$ 


TouU 


>-V7 


S*« 


7.11 


1.73       4A1       J-45       3  jo       j.Hj       t«Ai       %tt* 


•  Soow. 

T'Kal  far  the  veir,  51.40. 


AH 
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TABLE  IV. 

SHOWING  THK  RAINFALL  AT  TKI  CITY  HALL  FOR    I9OI. 


DAY 

OF 

MOIfTM. 

s 

•8 

1 

a 
•< 

8 

9 

& 

9 
•< 

i 

i 

6 

e 

I 

a 
3 

4 

i 
I 

9 
10 
11 
12 
>3 
"4 

3 

\l 

19 
ao 
ai 

33    . 

n 

3 

% 

*>   • 

30 

3» 

; 

R 

< 

*< 

f-37 

•74 

rR 
3.04 

D.09 
•07 

>.08 
).10 

•0-45 
•0.18 

* 

< 
< 

< 

c 
< 

3.08 
3.30 
3.35 

XO9 
3.  l6 
3.31 

»-»3 

5.04 

.: 

3.o6 

>*S 

>.n 
>.58 
•75 

MS 
0.13 

0^39 
0.18 

0.13 

<M7 
0.33 

O.II 

0.08 
0.04 
»-34 
0.05 

0.37 

0.97 

0.31 
0.58 

o.oi 
0.36 

]  | 
0.61 

3.31 
0.03 

0.1*3 

0.f> 

0.35 
O.64 
0.O3 
0.01 

!  ! 

< 
< 
< 

< 

3,t 
>-3 

.c 
>«3 

u 

9 

0.35 

0.09 
0.70 

; ; 

0.73 
0.50 

0.65 

M3 
0.05 

0.16 
0.69 

0.05 
0.03 

0.03 
0.13 

i.05 

;  ; 

0.13 

0.30 

... 

O.3O 

0.08 

0.30 
0.33 
O.U 
O.3O 
0.33 

;  I 
0.33 
0.30 

0^7 

0.15 

0.03 

0.1S 
i*3 

0.09 

** 

84 

*< 

kit 

3.1 

3.C 

3.1 

rR 
>.I 

>3 

9 
H 

1 

0.; 
•** 

O.I 
O.C 

0.2 
oi 

0.1 

oh 
ox 

S4rR 

-?' 
•O.C 

0.3 

o.a 

10 
13 

19 

)3 

5 

0 

a 

3 
9 
0 
7 

4 

Toti 

il 

•49 

63 

< 

J-7I 

8.33 

6.71 

1 

•9 

4 

4-48 

3* 

a*7 

a-74 

2 

■•7 

S 

6-7 

4 

*  Snow. 
Total  for  the  year  47.55. 
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TABLE   V. 

SHOWING  THE  DEPTH  OP  WATER  IN  PONDS  FOE  EACH  WEEK  DURING  I9OI. 


Hawkea 

Pood. 


January  5  .  . 
luxury  1  a  . 
January  10  . 
January  j6  • 
February  a  . 
Pcbruat  y  9  . 
February  16. 
February  at  . 
March  a  .  .  . 
March  9.  .  . 
March  16  .  . 
March  jj  .  . 
March  to  .  • 
April  6  .  .  . 
April  13  .  •  . 
April  ao  .  .  . 
April  37... 
M.y  4  .  . 
May  11  .  .  . 
Mav  18  .  .  . 
May  as  .  .  . 
une  1  .  .  .   . 

'   UO€  ■        ... 

e  15   .  .   . 


une  49   .   .  . 

'  ulyo  .  .  .  . 
.  uly  13  ... 
uljr  jo  ... 
;  uly  *7  ... 
Augutt  3  .  . 
August  10  .  . 
AuguM  17  .  . 
Au^uit  14  .  . 
Auguftt  31  . 
September  7. 
Scptrmber  14 
September  Jl 
September  aft 
October  5  .  . 
October  ia  .  . 
Ottober  19.  . 
October  ao  .  . 
November  J  . 
November  9 
November  16 
November  13 
November  3* 
December  7  . 
December  14 
December  ji  . 
December  aft  . 
January  4  .   . 


at. 7 
at. a 
ai.5 
*«-9 
"•3 
*»-4 
ao.io 

*»-3 
ao.5 
aa.10 

*3-T 

a* 

ao.a 

ao. 

»6. 

36. 

*M 

ao.a 

»6. 

ao. 

•5-9 

»S» 

»S-3 

H- 

•4-* 
Hi 
•4- 

aa. 10 
m8 
ujb 
aj-4 

1j.11 
jj. 

ai.10 
.  *»-V 
at  9 
*'-4 

"i 
t\J> 

aa. 

aa.3 

aa.6 
*4*3 
M-V 
»5» 


Br**d*« 
Pond. 


14.6 

14.10 

148 

•S-V 

U-9 

i3-«« 

1311 

■4- 

14-1 

\i: 

18.7 
19.1 1 

JO.O 

jo.  a 

*>-9 
JO.6 

*M 

ao-| 

30.10 

jo-4 

JoO 

ao.a 
jo.S 


ao. 

JO. 

19-10 

;u 

i$.n 
15.11 

IS- •! 

«5  'i 

l5/> 

»4- 

13.6 

»M 
«*3 
11.10 
11.7 
1  a. 

10.$ 


Birch 
Pood. 


Waidan 


Gin  Levi* 


0.6 

10^ 

■7-S 

y6 

•■4 

15.10 

97 

11.10 

15.10 

3 

U.S 

ia. 

14-J 

:a 

«*S 

!3 

»»<9 

9* 

114 

9-y 

ia.9 

109 

10.6 

'3-7 

«M 

10.1l 

'«f 

ia.1 
ia.8 

11. a 

14.8 

»*•$ 

1j.11 

15-j 

»3  * 

10.10 

»7- 

M-5 

loA 

lg.10 

'75 

»7- 

& 

■  to 

J. A 

i7a 

i8j6 

aa-7 

■7-3 

1L6 

aa.7 

«7-4 

■sus 

»M 

i*y» 

*3- 

«7-» 

|Sj6 

u-j 

'7-4 

■84 

at.} 

'7-3 

iM 

!£s 

■7-4 
•73 

'7-9 
17.11 

•7-3 
iS-5 

10.10 

17.10 

17A 

»7* 

•  4- 

i<»  10 

•7- 

ia.7 

16.10 

'7- 

13. 

16.11 

17A 

104 

16*9 

■7* 

S-i 

\tu> 

■Z4 

7- 

M6.J 
lf>-6 

ti 

7. 

17.11 

7- 

ir..$ 

17.10 

h 

16,  a 

•7-9 

13.10 

i*. 

l< 

■  3-A 

iS. 

11.10 

17.10 

7.6 

MJb 

17.10 

"•» 

IO.II 

it 

It 

IO. 

IS. 

.0,5 

»J* 

V 

>M 

•J 

7- 

'M 

7- 

6. 

ia. 

7- 

IO.7 

o.s 

7-3 

IO. 

n 

<*7 
10. 

P 

IL..4J 

*-3 

H-4 

n* 

104 

S.I 

»M 

ll-v 
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TABLE  VI. 

SHOWING  THE  LOCATION  OF  GATES   SET   IN    I9OI. 


STREBT. 

LOCATION. 

Boston  . •  • ••• 

On  east  line  of  Park  street)  16  feet  south  from  north 

line  of  Boston  street. 

On  south  line  of  Broadway  west  from  east  line  of 
Dixon  street. 

Essex 

On  south  line  of  Eastern  avenue,  18  feet,  6  inches 

west  from  east  line  of  Essex  street. 

Franklin 

On  south  line  of  Boston,  12  feet  east  from  west  line 

of  Franklin  street. 

Kirtland 

On  north  line  of  Boston,  12  feet  west  from  east  line 

of  Kirtland  street. 

North  Federal  .... 

On  north  line  of  Boston,  8  feet,  6  inches  west  from 
east  line  of  North  Federal  street. 

Sewall   

On  south  line  of  Eastern  avenue,  17  feet  east  from 
west  line  of  Sewall  street. 

Spring  vale  avenue 

29  feet  east  of  the  cemetery  gate. 

Temple 

On  east  line  of  Broadway,  14  feet  south  from  north 
line  of  Temple  street. 

Wheeler 

On  east  line  of  Church,  19  feet  south  from  north  line 
of  Wheeler  street. 

Wolcott  road 

On  south  line  of  Ocean,  20  feet  west  from  east  line  of 
Wolcott  road. 
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TABLE  VII. 

SHOWING  TUB  KIND,  SIZE  AND  NUMBXR  OP  WATER  METERS  IN  USB. 


KIND. 

%in. 

%in. 

1  in. 

iHin. 

a  in. 

3  in. 

4  in. 

Total 

Trident 

feS 
173 
«3* 
85 
35 
5 

54 
35 
45 
a 
ii 
3 

683 

364 

»43 

60 

3» 

*3 

»5 

3» 

5 

6 

10 

3 

69 

94 

6 

a 

»7 
8 

1 
1 
1 
4 

5 

5 

»7 

a 
1 

5 

3 

S 

«.3S9 

653 

*95 

14S 

S4 

66 

Thomson 

1 

1 

Lambert.  .............. 

Hersey  ............... 

Ball  and  Fitts 

Union 

8 

9 
1 

13 

Nash 

7i 

63 

Niagara  .. 

Columbia 

5* 
»4 

36 

Crown 

a 
a 
4 

Empire 

a 
6 

a 

1 

All  others 

aS 

Motors .....a 

4* 

34 

3 

IS 

Totals 

1,313 

1.380 

20S 

».S93 
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TABLE  VIII. 

SHOWING   CONSUMPTION   IN   GALLONS    OP   ESTIMATED   AND    METERED 
QUANTITIES. 

Domestic,  non-metered           ....  978*255,559 

Manufacturing,  metered         ....  240,000,000 

Domestic,  metered 150,000,000 

Loss  in  registration,  5  per  cent,  estimated    .  1,950,000 
Loss  in  distribution,  10  per  cent,  estimated 

pumpage 164,467,284 

CITY    PURPOSES. 

Street  sprinkling 42,000,000 

Watering  troughs 32,000,000 

Schools            13,000,000 

Fires 5,000,000 

Sewers 3,000,000 

Highway  Department 3,000,000 

Engine  houses 2,000,000 

Fountains 2.000,000 

City  Hall 1,000,000 

Police  Station 1,000,000 

Health  Department 1,000,000 

Cemeteries      ....  500,000 

Public  Library 500,000 

Water  Department 500,000 

All  others 500,000 

1 10,000,000 

Total 1,644,672,843 


TABLE   IX. 

SHOWING   TOTAL   LENGTH   AND   SIZES   OP   SERVICES   LAID   IN   LTNN 
AND   SAUGUS. 


4  in. 

a  in. 

1 M  in. 

1  in. 

%in. 

V*  in. 

Total. 

34 

84-6 

574 

3.0H 
617 

2.54» 
1,011 

79 

6,3*3-6 
i,6aS 

Total 

34 

S4-6 

574 

3.6a8 

3.55a 

79 

7.951-6 
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TABLE   X. 


SHOWING   THE   SIZE   AND  TOTAL   LENGTHS   OP  IRON   PIPE  LAID  IN    IQOI. 


Alice* 

Barney  and  Dixon 

Bachellerj 

Boston*, 

Chestnut* 

Church* 

Centre,  Marion,  Federal 

Eastern  avenuej 

Empire* 

Essex*    , 

Marion  and  Kirtland* 

Minot  court 

Sewallj 

Springvale  avenuef 

Temple 

Western  avenue*, 

Whitneyf 

Wolcott  road 


•Total  length  relaid. .  .  . 
fTotal  length  extended.  . 
Total  length  new  streets 
Total  length  system  .  .  . 
Total  in  Swampscott  .  .  . 
Total  in  Saugus 


miles,    rmavr. 

»o»374 
1*138 
1.333 
4.^90 


*3« 


18 


3^5» 


45 


i»6i3 

1902 

*ynn 

con- 
four 


iped 
eva- 
one 
Co. 
and 
:ity, 
,000 


reek 


tz. 

»400 


.750 
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SH 


Alio 
Bart 
Bad 
Bost 
Che* 
Chat 
Cent 
East 
Bmp 
Esse 
Marl 
Mini 
Sewi 
Sprii 
Tern 
Wca 
Whi 
Wol 


45 


j  73.613 

1 

I  to  1902 

i 

f  Lynn 

y  con- 
>f  four 


umped 
1  eleva- 
bv  one 
&  Co. 
ty,  and 
pacity, 

XK),000 


\  Creek 


-oretz. 
625,400 


680,750 
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SUMMARY  OF   STATISTICS- 

Report  of  1901. 
Lynn  Water  Works,  Lynn,  Mass. 


Population  by  census  of  1900. 

Lynn  and  Saugus, 

Date  of  construction, 

1870  to  1902 


Owned  by 
Source  of  supply, 

Mode  of  supply, 


City  of  Lynn 

Five  artificial  storage  basins  formed  by  con- 
structing dams  across  the  valleys  of  four 
brooks,  Saugus  river  taken  direct. 

By  gravitation  to  the  pump  well,  and  pumped 
thence  to  a  distributing  reservoir  at  an  eleva- 
tion of  177  feet  above  mean  high  tide  by  one 
Leavitt  engine,  built  by  J.  P.  Morris  &  Co. 
of  Philadelphia,  of  5,000,000  daily  capacity,  and 
one  Loretz  engine  of  1 1 ,500,000  daily  capacity, 
one  Loretz  high  service  engine  of  10,000,000 
daily  capacity. 

1.  Kind  of  coal  used, 

Georges  Creek 

2.  Cost  of  Coal, 

3.  Coal  consumed  for  the  year,  in  pounds, 

Leavitt  and  High.       Loretz. 
40,400  2,625,400 

4.  Total   pumpage   for  the  year,   in  gal- 

lons, 

19*582,505   1,624,680,750 
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Leavitt  and  High.  Loretx. 

5.  Average  dynamic  head    against  which 

the  pump  works, 

165.49  x57-46 

6.  a.     Number   of    gallons   pumped    per 

pound  of  coal  (3), 

484.07  618.08 

b.     Number  of  gallons  raised  100  feet 
per  pound  of  coal  (3), 

802.12  97436 

7.  Duty,  in  foot  pounds  per  100  pounds 

of  coal,  no  deductions. 

66,899,779      81.265,994 

r)Urv  _gallons  pulped  (4)  X 8.34 XiooX dynamic  head  (5) 
*  total  coal  consumed  (3). 


COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

VIZ.,    $12,000. 

8.  Per    million    gallons    raised  against  dynamic 

head  (7)  into  reservoir, 

$7.02 

9.  Per    million    gallons    raised    one    foot  .  high 

(dynamic), 

4.20  cents. 


COST    OF    PUMPING,    FIGURED    ON    TOTAL    MAINTENANCE,    VIZ.  : 

$145,630. 

10.  Per    million   gallons  raised  against  dynamic 

head  (7)  into  reservoir, 

$85.10 

11.  Per    million   gallons    raised   one    foot   high 

(dynamic) 

50.90  cents. 
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CONSUMPTION. 
Estimated  population  to  date  (Lynn  and  Saugus), 
Estimated  population  supplied, 
Total  number  of  gallons  consumed  for  the  year, 
No.  of  gallons  metered, 
Average  daily  consumption  in  gallons, 
Gallons  per  day  to  each  consumer. 


74»ooo 

72,520 

1,644,672,843 

390,000,000 

4,5os.953 
62.11 


DISTRIBUTION. 

Kind  of  pipe  used, 

Wrought  iron,  cement-lined,  and  cast-iron. 
Size, 

From  2  to  20  inches  diameter. 
Extended, 

2,471  feet. 
Total  now  in  use,  ft~*^ 

Lynn,  Saugus  Swampscott,  131  miles,  4,290  feet. 
Number  of  leaks  for  the  year, 

87 
Hydrants  added, 

7 
Hydrants  now  in  use, 

959 
Gates  added, 

11 
Gates  now  in  use, 

977 
Range  of  pressure  of  city  for  day  and  night, 

45  to  60  pounds. 


50 


PUBLIC    WATER    BOARD   REPORT. 


SERVICES. 

Kind  of  pipe  used, 

Size  of  pipe  used, 

Extended, 

Discontinued, 

Numbered  of  services  added, 

Number  of  services  discontinued, 

Number  of  services  now  in  use, 

Total  length  of  services, 

Number  of  services  added  in  Saugus, 

Number  of  services  now  in  use  in  Saugus, 

Length  of  services  added  in  1900, 

Total  length  of  services  in  Saugus, 

Meters  added, 

Meters  now  in  use, 


Cement-lined  and  lead-lined 

I  to  4  inches  in  diameter. 

3i 

9 

184 

9 

97  miles,  3,176  feet 

34 

967 

1,628 

9  miles,  1 ,458  feet 

322 
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ANNUAL  REPORT. 


Lynn,  Mass.,  December  31,  1902. 
7o  the  Honorable  Mayor  and  City  Council : 

Gentlemen, — The  Public  Water  Board  in  conformity  with 
the  charter  and  ordinances  have  the  honor  to  present  this  thirty- 
first  annual  report,  together  with  the  reports  of  the  Superintendent 
and  Registrar. 


Our  Source  of  Supply, 
Our  present  system  comprises : 

Ponds. 

Breed's 
Birch    . 


Glen  Lewis 

Hawkes 

Walden 

A  total  storage  of 


Acres. 

54.85 
82 

36 

75 
128 


Capacity  in  Gallons. 
262,563,340 
381,062,901 
120,475,126 
300,000,000 
403,163,826 

1,467.265,193 


In  connection  with  these  sources  we  have  a  conduit  from  Saugus 
River  to  Hawkes  Pond  having  a  daily  capacity  for  delivering 
about  30,000,000  gallons.  The  water-shed,  from  which  the  city 
has  a  right  to  take  the  water  which  contributes  to  this  supply, 
contains  less  than  50  inhabitants  to  the  square  mile  and  is 
absolutely  free  from  all  direct  sewage  contamination. 

Our  total  consumption  this  year  was  1,709,855,000  gallons; 
an  increase  of  65,182,157  over  the  preceding  year.  The  con- 
sumption of  water  the  past  year  has  been  242,589,807  gallons  in 
excess  of  our  storage  capacity. 

On  December  15,  1 901,  the  several  ponds  contained  541,1 15,216 
gallons.    On  the  same  date  of  1 902  the  ponds  contained  287,935 ,112 
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gallons,  showing  a  decrease  of  water  in  store  of  253,180,104 
gallons. 

If  the  rainfall  the  past  year  had  been  as  light  as  the  rainfall  in 
the  year  1899,  Lynn  would  have  been  dangerously  near  a  water 
famine.  The  above  figures  prove  that  an  appropriation  for  an 
increased  storage  capacity  was  not  granted  before  it  was  necessary. 

New  Pumping  Station. 

The  new  pumping  station  was  designed  by  and  built  under  the 
supervision  of  A.  J.  L.  Loretz  &  Son.  The  building  was  con- 
tracted for  by  Edward  D.  Dearborn  for  the  mason  work,  and 
Frank  G.  Kelley  for  the  carpenter  work.  The  building  is  of 
brick  with  a  chimney  100  feet  high.  The  dimensions  of  the 
building  are  114  by  40  feet;  it  is  located  on  Walden  Pond  road 
near  Walnut  street  and  is  practically  fireproof. 

The  engines,  pumps  and  special  castings  were  furnished  by 
A.  J.  L.  Loretz  &  Son,  also  designed  by  them. 

Much  praise  and  great  credit  are  due  Mr.  Loretz  and  son  for  the 
able  manner  in  which  they  have  assembled  the  different  parts  to 
completion.  When  we  realize  that  the  variation  of  a  fraction  of 
an  inch  would  cause  sufficient  friction  to  prevent  starting  the 
engine,  we  must  acknowledge  that  no  man  could  carry  through 
such  a  task  successfully  unless  trained  by  long  years  of  experience 
for  its  performance. 

The  work  was  completed  December  30,  1902.  By  invitation 
from  Mr.  Loretz  and  son  the  City  Government  inspected  the 
work  and  witnessed  the  starting  of  the  engine. 

December  30,  1902,813.15  p.  m.  President  Littlefield  turned 
on  the  steam  and  started  the  engine,  riinning  the  speed  up  to  34 
revolutions  per  minute. 

On  account  of  the  inadequate  supply  of  water  the  engine  did 
not  run  its  full  speed,  which  is  45  revolutions  per  minute.  How- 
ever,  the  working  parts  were  so  accurately  adjusted  that  the  engine 
run  with  the  ease  of  an  engine  which  had  been  in  operation  for 
a  long  period.  At  a  speed  of  45  revolutions  per  minute  the  engine 
will  pump  30,000,000  gallons  of  water  in  24  hours. 

The  pumps  are  connected  with  48-inch  pipes  through  which 
it  receives  its  supply  from  Hawkes  Pond  through  the  canal  to  the 
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intake  well  and  pumped  through  the  48-inch  pipe  to  Birch  Pond. 
Also  through  the  48-inch  pipe  to  fill  Walden  Pond,  which  is  con- 
nected with  a  30  and  36-inch  pipe. 

Intake  Well. 

An  intake  well  and  house  have  been  built  in  connection  with 
the  pumping  station.  The  house  is  of  brick  and  the  base  com- 
prises several  large  arches  through  which  a  large  quantity  of  water 
may  flow  to  supply  the  pumps.  Each  arch  is  provided  with 
double  screens,  coarse  screens  on  the  outside  of  the  arches  and 
fine  screens  on  the  inner  side.  Also  a  fine  screen  over  the  main 
arch  through  which  the  water  flows  direct  to  the  pumps  through 
the  48-inch  pipes. 

The  precaution  is  taken  to  prevent  leaves  or  any  deposit  what- 
ever passing  through  or  reaching  the  pumps. 

The  dimensions  of  the  well  are  50  by  100  feet.  The  bottom  of 
the  well  is  built  of  concrete  with  walls  of  stone  and  slopes  paved. 

At  the  inflow  of  the  canal  a  loose  stone  wall  has  been  con- 
structed and  fine  cobblestones  were  placed  back  of  the  wall  to 
act  as  a  filter  to  hold  back  any  sediment  or  deposit  that  may  flow 
through  the  canal. 

Qrubbing  in  Walden  and  Glen  Lewis  Ponds. 

Grubbing  was  commenced  April  20,  1902,  along  the  shores  of 
Walden  and  Glen  Lewis  Ponds  and  many  acres  were  cleared  of 
soil  and  stumps.  About  10,000  stumps  were  removed  by  the 
aid  of  the  stump  pulling  machine. 

As  soon  as  the  water  was  drawnj  fy-om  Walden  Pond,  work 
was  commenced  and  stumps  were  removed  from  the  bottom  of 
the  pond  and  gravel  was  spread  upon  the  surface  from  12  to  15 
inches  in  depth. 

The  experience  we  have  had  in  the  past  covering  the  vegetable 
matters  in  Walden  Pond  has  been  most  satisfactory. 

In  the  year  1894  we  covered  an  area  of  10  acres  of  Walden 
Pond  with  gravel,  over  a  deposit  of  vegetable  matter,  and  in  the 
following  year  we  covered  an  area  of  13  acres,  making  23  acres 
in  all. 
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After  an  elapse  of  nine  years  we  find  it  in  as  good  condition  in 
regard  to  staying  qualities  as  when  first  completed. 

The  method  of  covering  deep  deposits  of  vegetable  matter  with 
gravel  is  adopted  by  the  Metropolitan  and  other  water  works. 

The  work  of  grubbing  was  continued  until  early  in  December, 
when  it  was  necessary  to  stop  on  account  of  freezing  weather. 
Work  will  be  resumed  next  season  as  soon  as  the  water  is  drawn 
from  the  ponds,  with  a  desire  to  complete  the  work  before  winter. 

Walden  Pond  Dam. 

The  contract  for  building  the  dam  was  awarded  to  Frederick 
E.  Shaw,  of  Providence,  R.  I.  The  work  on  the  foundation  is 
well  under  way,  but  the  progress  has  been  slow  on  account  of 
the  large  amount  of  quicksand  encountered  after  removing  the 
soil  and  gravel  from  the  surface. 

Owing  to  the  deep  deposit  of  quicksand,  it  has  been  necessary 
to  drive  sheeting  piles  to  a  depth  of  17  to  24  feet,  at  a  distance 
of  300  to  400  feet.  Two  sets  of  piles  were  driven  and  the  core 
wall  built  between  the  piles. 

This  precaution  was  taken  to  prevent  the  percolation  of  water 
under  the  dam.  The  dimensions  of  the  piles  used  were  6-inch 
grooved  sheeting  piles  with  hard  pine  splines,  making  the  sheeting 
watertight.  A  pile  driver  was  used  and  the  piles  were  driven 
to  a  hard  foundation. 

The  quicksand  was  much  deeper  than  the  engineer  anticipated 
and  recommended  this  method  as  being  the  best,  and  less  expensive 
than  removing  the  quicksand. 

The  work  has  been  carried  forward  as  speedily  as  could  be  ex- 
pected under  existing  circumstances. 

A  portion  of  the  core  wall  has  been  completed  to  the  surface, 
and  should  the  weather  prove  favorable  the  next  two  months,  we 
hope  to  have  the  remaining  portion  of  the  wall  below  the  dam 
completed  to  the  surface  that  we  may  be  able  to  fill  Walden  Pond 
for  summer  use. 

It  is  essential  that  Walden  and  Glen  Lewis  Ponds  be  full  in 
the  spring  to  supply  the  city  through  the  season.  In  fact  it  is 
necessary  that  all  the  ponds  should  be  full  the  first  of  May. 
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Roads. 

A  portion  of  the  new  road  from  Walden  Pond  road  to  a  point 
opposite  the  mouth  of  Penny  Brook  has  been  completed.  In  the 
early  spring  work  will  be  resumed  and  pushed  forward  to  com- 
pletion, which  will  afford  one  of  the  pleasantest  drives  in  our  city, 
and  scenery  of  a  picturesque  nature. 

The  road  building  and  grubbing  has  been  done  by  day  labor, 
employing  all  the  able  bodied  men  that  applied  for  work. 

At  times  we  were  unable  to  secure  men  who  were  able  to  per- 
form the  work  in  a  satisfactory  manner. 

Statement. 

WATER    DEBT. 

Amount  of  debt,  December  19,  1901                 .   $1,775,30000 
Bonds  issued  in  1902 400,000  00 


Amount  of  debt,  December  19,  1902  $2,175,300  00 


SINKING  FUNDS. 

Amount  of  funds,  December  19,  1901             .  $489,337  04 

Received  from  Treasurer  in  year  1902    .        .  52,097  05 

Earnings  of  sinking  funds  in  year  1902  18,335  76 


Amount  in  hands  of  Commissioners,  De- 
cember 19,  1902 $559,769  85 

Amount  in  hands  of  Treasurer,  December  19, 
1902 ;  net  income  of  Water  Department  for 
year  1902 83,027  59 


642,797  44 


Net  water  debt,  December  19,  1902         .  $1*532,50256 
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Treasurer's  Statement  for  the  Year  Ending  December  19, 190a, 

RECEIPTS. 

From  water  rates $211,333  28 

From  premiums  on  loans       ....  23,060  25 

From  accrued  interest  on  bonds  sold  1,115  62 

$23S»509  15 

EXPENDITURES. 

For  maintenance $73,232  81 

For  interest 79*248  75 

152,481  56 

Net  income  for  year  ending  Dec   19,  1902  $83,027  59 

Land. 

Acres. 

Abigail  A.  Foster 32 

Byron  S.  Hone 12^ 

H.  R.  Philpot i{ 

Respectfully  submitted, 

William    B.  Littlefield,  Pres. 
Thomas   P.  Nichols, 
James   Burns, 
Charles  E.  Sprague, 
Stephen   W.  Dearborn. 
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REPORT  OF  WATER  REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1903.  j 

To  William  B.  Littlejield,  President : 

Sir, —  I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1902. 

receipts  for  1902. 

Fixture  rates $114,60763 

Meter  rates 87,865  14 

Miscellaneous 7*203  19 

Additional  rates 1,555  29 

Fines     ...                 51  40 

Total  revenue $211,282  65 

Extra  pipe 2,310  87 

Total  receipts  as  per  cash  book     ....  $213,59352 

COMPARATIVE  STATEMENT  OF  REVENUE. 

Amount  collected  during  the  year  $211,28265 

Amount  outstanding,  fixture  rates  $18,84350 

Amount  outstanding,  meter  rates  6,828  89 

Amount  outstanding  (not  due),  meter  rates  20,385  45 

46,057  84 

$257,340  49 
Deduct  amount  due  January  1,  1902      .  .  41,64846 

Revenue  for  1902 $215,692  03 

Revenue  for  1901 203,078  45 

Increase $12,613  58 
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STATEMENT    OF   NET    EARNINGS   FOR    1902. 
Revenue $215,692  03 

EXPENSES. 

Interest $79,248  75 

Maintenance 69*243  4& 

Rebate  to  Saugus 4,653  77 

*53*'45  98 

Net  earnings $62,546  05 

EXPENDITURES    FOR    THE    YEAR    1902. 
MAINTENANCE. 

Mains $17,920  32 

Pumping  expenses 11,13062 

Salaries  and  expenses 9*379  78 

Meters 7*644  65 

Miscellaneous 6,868  09 

Services 5,533  31 

Stable  and  shop 3*395  58 

Glen  Lewis  Pond 3«3'9  3* 

Canal  system 2,489  74 

Taxes 410  48 

Engine  and  boilers 391  92 

Damages 336  59 

Birch  Pond 335  26 

Engine  house 87  81 


$69.H3  46 


CONSTRUCTION. 

Waden  Pond  (cleaning) $55>m8  57 

Walden  Pond  dam 45»9<>6  10 

Engine  and  setting 41,980  90 

Engine  house 21,244  15 

Pipes,  gates  and  well  chamber      ....  15*19383 

Services 7»350  23 

Mains 3,804  77 

Land 2,022  00 


$192,650  55 

Less  amount  received  for  extra  pipe  2,310  87 

$i9°>339  68 
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STATEMENT. 

SHOWING  COST  OF  WORKS  TO  JANUARY  I,  I903. 

Mains,  hydrants  and  gates $882,706  22 

New  supply  and  land 338.595  27 

Services  and  courts 318,12921 

Walden  and  Glen  Lewis  Ponds     ....  287,956  09 

Engines  and  boilers 140,327  29 

Hawkes  Pond 161,036  53 

Reset  voirs  and  land 131*581  49 

Birch  Pond  and  land 93*47*  84 

Engine  house  pump  and  conduit,  Walden  Pond,  78,418  88 

Engine  house  and  land 57*562  39 

Breed's  Pond  and  land 57**35  28 

Pipe  conduits  and  land 81,289  39 

Hawkes  Pond  canal                47*947  33 

Force  mains  and  land 41*546  13 

Meters 37»53*  A2 

Stand-pipe  and  pumping  machinery     .  34*274  07 

Highland  service            12*431   17 

Engineering                                     ....  IM57  95 

Tubular  wells 9*470  02 

Workshop  and  stable 2,056  97 

Compressor 515  00 

$2,825,139  94 
Less  amount  received  for  pipe       ....  147,429  11 

Total  net  cost $2,677,71083 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE  O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn          ....  1 1 ,873 

Number  of  services  in  Saugus       ....  1,000 

Total 12,873 

Number  put  in  during  the  year  (Lynn)  188 

Number  put  in  during  the  year  (Saugus)  34 

Total 222 

Number  extended  during  the  year  (Lynn)  .  26 

Number  extended  during  the  year  (Saugus)  2 

Total 28 

Renewed 68 

Number  discontinued 21 

Number  not  in  use 37 

Turned  on  (new  services) 101 

Turned  on  (reoccupied) 163 

Turned  on  (repairs) 6 

Shut  off  (for  vacancy) 139 

Shut  off  (for  non-payment) 16 

Shut  off  (for  re  pairs  J 23 
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STATEMENT. 

SHOWING    THE    NUMBER    OF    BUILDINGS    TO  WHICH  WATER   IS   SUPPLIED, 

ALSO   THE  NUMBER  OF    FAMILIES,    VARIOUS     FIXTURES,   ETC., 

CONTAINED    IN    THE     SAME,     TOGETHER     WITH     THE 

NUMBER   OF   FIRE   HYDRANTS,    DEC.    31,  I902. 


LYNN. 


SAUGUS. 


TOTAL. 


Dwellings    . 

Stores  and  shops 

Factories 

Offices 

Restaurants  and  saloons 

School  houses 

Churches 

Bakeries 

Laundries    . 

Engine  houses 

Families 

Boarding-houses 

Faucets 

Water-closets 

Bath  tubs     . 

Hose  bibs     . 

Urinals 

Heaters 

Stationary  engines 

Motors 

Greenhouses 

Drinking  fountains 

Stand-pipes  for  fire  purposes 

Stand-pipes  for  water-carts 

Sewer  connections 

Automatic  sprinklers 

Hydrants     .... 

Hydrants  for  car  sprinklers 


11,868 

937 

12,805 

1,225 

46 

1,271 

200 

3 

203 

501 

16 

517 

77 

•  • 

77 

59 

7 

66 

32 

5 

37 

30 

•• 

30 

19 

•  • 

*9 

11 

3 

H 

16,684 

1,031 

17.7X5 

225 

2 

227 

31.227 

1,841 

33<o68 

M.247 

450 

14.697 

5.405 

347 

575i 

3,220 

164 

3.384 

187 

8 

195 

919 

65 

984 

165 

7 

172 

25 

.. 

25 

16 

2 

18 

29 

.. 

29 

»7 

1 

18 

76 

•  • 

76 

25 

•  • 

25 

100 

3 

103 

805 

158 

963 

43 

1 

44 

i8 
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STATEMENT. 


SHOWING   THE   YEARLY   REVENUE  OF  THE   DEPARTMENT   SINCE   THE   FIRST 
INTRODUCTION  OF   WATER   INTO  THE  CITY   IN   1871. 


From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 
From 


October 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 
January 


187 1,  to  January 

1872,  to  January 
i873»  to  January 

1874,  to  January 

1875,  to  January 

1876,  to  January 

1877,  to  January 

1878,  to  January 

1879,  to  January 

1880,  to  January 

1 88 1,  to  January 

1882,  to  January 

1883,  to  January 

1884,  to  January 

1885,  to  January 

1886,  to  January 

1887,  to  January 

1888,  to  January 

1889,  to  January 

1890,  to  January 

1891,  to  January 

1892,  to  January 

1893,  to  January 

1894,  to  January 

1895,  to  January 

1896,  to  January 

1897,  to  January 

1898,  to  January 

1899,  to  January 

1900,  to  January 

1901,  to  January 

1902,  to  January 


87* 
873 
874 

875 
876 

877 
878 

879 
880 
881 
882 
883 
884 
885 
886 
887 
888 
889 
890 
891 
892 

893 
894 
895 
896 

897 
898 

899 
900 
901 
902 
903 


$8,989  00 

27.568  15 

47,992  61 

53.545  61 

52.553  26 

60,807  1 a 

64,002  50 

67,570  14 

73.949  80 

79.635  12 

80.967  76 

94.4«9  52 

98,893  54 

114,903  86 

110,089  ll 

"6.375  70 

123507  73 

134,480  27 

141,865  53 

154.788  27 

17'. 744  85 

188,979  88 

177,803  56 

176.655  50 

185,572  88 

i90.53«  33 

'83,7 "  97 

186,658  35 

193,699  01 

WW  54 

203,078  45 

215,692  03 


$3,980,094  96 
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FUNDED  WATER  LOAN. 


15. 


When  Payable 
March 
May 
January 
January 
May 

December 
November 
November 
March 
December 
December 
April 
May 

September 
October 
February 

June 
uly 

August 
October 
November 
April 
June 

April 

January 

April 

April 

October 

January 

April 

July 

July 

September 

July 

October 

July 

January 

October 

Note  (on 

July 

January 

April 


903 
904 

905 
905 
90S 
905 
9U 
913 
914 
914 

916 
916 
916 
916 
917 
917 
917 
917 

917 
917 
918 
918 
918 
919 
919 
920 
920 
921 
921 
922 
922 
923 
9^5 
926 
927 
928 
928 
929 
930 

93? 
demand) 

93' 
932 
932 


Per  Cent. 

Amount. 

4, 

$8,000 

3l 

7.300 

5 

200,000 

4, 

I50,OCO 

3i 

66,500 

3* 

5.000 

4. 

20,000 

3l 

3I.OOO 

4 

50,000 

4 

20,000 

3i 

6,000 

a 

2,000 

24.500 

4 

IO,0OO 

4 

9,000 

3* 

6,500 

3* 

3.SOO 

4 

7.500 

4 

5.O0O 

4 

2,000 

4 

6,500 

4 

I5.O0O 

4 

IO.OOO 

4 

50,000 

4 

100,000 

4 

110,000 

4 

35.000 

4 

150,000 

4 

50,000 

4 

25,O0O 

4 

50,000 

4 

25,000 

4 

40,000 

4 

165,000 

4 

5O,O0O 

4 

25,000 

4 

25,000 

4 

10,000 

4 

25,000 

4 

25,000 

4 

25.000 

4 

100,000 

4, 

25,000 

3* 

75.000 

3* 

325.000 

$2,175,300 
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REPORT  OF  SUPERINTENDENT. 


To  the  Public  Water  Board: 

Gentlemen, — In  compliance  with  the  city  ordinance,  I  here- 
with present  the  annual  report  of  the  Superintendent  for  the  year 
ending  December  31,  1902. 

Water  Supply. 
The  following  ponds  have  contributed  the  water  supply  during 
the  past  year : 


Ponds. 
Breed's  . 
Birch      . 
Walden  . 
Glen  Lewis    . 
Hawkes 

Total  of 

Total  consumption,  1901 

Increase 


Gallons. 
357*995.429 

357.9",54l 
578,858,438 
128.392,250 
286,686,342 


Gallons. 


I.7091855.OOO 
1.644,263,255 

65.59i.745 


The  increase  in  consumption  the  present  year  over  1901  was 
65»59x»745  gallons. 

On  November  1,  1902  there  was  stored  in  the  several  ponds  as 
follows  :  Walden  and  Glen  Lewis  Ponds  were  empty ;  Breed's 
Pond  contained  124,311,870  gallons;  Birch  Pond,  27,706,548 
gallons ;  Hawkes  Pond,  174,802,262  gallons ;  a  total  of  326,820,- 
680  gallons. 

Total  storage  November  1,  1901,  512,509,185. 

The  above  figures  show  185,688,505  gallons  less  in  store  on 
November  1,  1902  than  on  November  1,  1901. 

The  analysis  of  water  from  the  several  ponds  made  in  the  labor- 
atory the  past  year,  and  those  by  the  State  Board  of  Health,  show 
the  water  to  be  of  better  quality  than  any  preceding  year. 
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The  amount  of  chlorine  in  the  several  ponds  from  which  our 
supply  has  been  drawn  the  past  year,  will  average  .38  or  .06 
below  normal  for  Lynn,  which  is  .44. 

The  above  figures  show  the  ponds  are  free  from  any  sewage 
contamination. 

Increased  Storage  Capacity. 

Great  interest  has  been  manifested  by  the  members  of  the  Water 
Board  and  much  time  has  been  given  to  the  work  of  increased 
storage  capacity,  of  which  the  public  have  little  knowledge. 

Frequent  visits  to  the  works  have  been  made  by  the  members 
of  the  Board  who  have  expressed  themselves  as  being  well  pleased 
with  the  capable  manner  in  which  the  work  is  being  carried  for- 
ward. 

The  President  of  the  Board  has  visited  the  works  nearly  every- 
day since  the  work  was  begun.  His  frequent  visits  have  made 
him  familiar  with  every  detail  of  the  work,  which  has  enabled 
him  to  save  much  expense  by  his  methods  and  suggestions  in  con- 
nection with  the  work,  and  he  deserves  much  credit  for  the  able 
manner  in  which  he  has  managed  the  financial  part  in  connection 
with  the  Board.  It  is  the  desire  of  the  Board  to  complete  the 
work  within  the  limits  of  the  appropriation. 

The  city  and  Water  Department  are  fortunate  that  the  Presid- 
ent has  been  able  to  give  so  much  of  his  valuable  service  to  the 
work. 

Pumping  Station. 

The  new  pumping  station  has  been  completed  with  a  pumping 
capacity  of  30,000,000  gallons  per  24  hours. 

The  new  pumping  plant  is  an  important  feature  in  connection 
with  increased  storage  supply. 

When  the  plans  of  the  engineers,  Loretz  &  Son,  are  completed, 
which  requires  pipes  to  be  laid  to  connect  the  new  pumping 
station  with  the  old  pumping  station,  the  Water  Department  will 
be  able  to  pump  water  direct  to  Walden,  Birch  and  Breed's 
Ponds,  also  to  reservoir  and  stand-pipe. 

The  department  will  be  unable  to  accomplish  this  portion  of 
the  plan  the  coming  season,  but  will  complete  the  work  in  the 
near  future. 
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The  supply  for  filling  Birch  and  Walden  Pond  will  be  drawn 
from  Hawkes  Pond,  which  receives  its  supply  from  Hawkes 
Brook  and  Saugus  River.  The  river  is  connected  with  Hawkes 
Pond  by  canal  with  a  capacity  of  30,000,000  gallons  per  day. 

The  city  has  the  right  to  flow  a  large  meadow  on  the  borders 
of  Saugus  River  from  October  30  to  April  20  and  the  supply  will 
be  drawn  from  Hawkes  Pond  when  the  freshet  flow  of  water  in 
the  river  is  sufficient  to  insure  a  full  pond  to  draw  from. 

Hawkes  Pond  is  connected  with  the  new  pumping  station  by  a 
canal  of  sufficient  capacity  to  supply  the  pumps. 

If  the  water  which  runs  to  waste  in  Saugus  River  can  be  stored 
Lynn  will  have  an  abundant  supply  for  many  years. 

Walden  Pond  Dam. 
The  work  on  the  dam  has  been  somewhat  delayed  on  account 
of  difficulties  encountered  in  construction  of  the  work.  A  portion 
of  the  core  wall  has  been  completed  to  the  surface  and  the  remain- 
ing portion  below  the  dam  will  be  completed  before  the  first  of 
April,  when  we  will  proceed  to  fill  Walden  Pond  with  water 
for  use  in  the  coming  season.  The  work  has  been  under  the 
supervision  of  L.  A.  Taylor  and  George  I.  Leland,  civil  engineers. 

Grubbing. 
The  work  of  grubbing  has  been  of  a  difficult  nature  owing  to 
the  deep  deposits  of  vegetable  matter  found  in  the  bottom  of  the 
ponds,  but  notwithstanding  the  difficulties  encountered  the  work 
has  been  successfully  carried  forward  under  the  supervision  of 
H.  G.  Littlefield,  and  during  the  year  1903  the  work  will  be  com- 
pleted. 

New  Road. 
A  portion  of  the  new  road  has  been  completed  and  in  the  early 
spring  it  will  be  carried  forward  to  completion. 

New  Mains. 
During  the  year  3,940  feet  of  new  mains  and  extensions  have 
laid  in  the  following  streets  :     Light,  Ray,  Pitkin,  Aborn  court, 
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Atlantic  View  avenue,  Maple,  and  Wilson  court.  Extensions 
have  been  laid  in  Coburn,  Eastern  avenue,  Fayette,  Fuller  and 
Rock  avenue. 

Mains  Relaid. 

During  the  year  13,512  feet  of  cement-lined  pipe  was  taken  up 
and  replaced  with  cast-iron  pipe  mains  in  the  following  streets: 
Bassett,  Burchstead  place,  Chestnut  (from  Maple  to  Silsbee 
avenue),  Cherry,  Fayette  court,  High  Rock  (from  High  Rock 
avenue  to  Herbert),  Nahant  (from  Broad  to  Ocean),  Light  (from 
Summer  to  Hathaway),  Nichols,  Sagamore  (from  Newhall  to 
Washington),  Shepard  (from  Boston  &  Maine  Railroad  to  South 
Common  street),  and  Washington  (from  Laighton  to  Liberty). 

During  the  year  15  new  gates  have  been  set  in  connection  with 
new  mains.  One  new  gate  replaced  old  one ;  15  gates  repaired  ; 
24  new  gate  boxes  set  in  connection  with  new  mains ;  21  to  replace 
old  ones ;  two  new  car  sprinkling  hydrants ;  two  new  cart  sprink- 
ling hydrants;  18  street  sprinkling  hydrants  repaired  ;  three  new 
fire  hydrants  replaced  old  ones ;  one  new  hydrant  was  put  in ;  20 
fire  hydrants  were  repaired. 

Two  hundred  and  thirteen  feet  of  ledge  excavated  in  the  service 
trenches;  222  new  services  were  put  in;  26  were  extended;  21 
discontinued  ;  68  renewed  ;  six  changed  for  Sewer  Department ; 
121  service  boxes  were  put  in  ;  two  lowered  ;  386  lead  connections 
were  renewed  with  corporation  cocks ;  38  lead  connections  were 
renewed  without  corporation  cocks ;  252  service  leaks  were  re- 
paired 1,195  service  pipes  were  bushed  out ;  seven  private  hydrants 
were  repaired  ;  327  new  meters  were  put  in  ;  213  changed  for  old 
ones ;  239  meters  were  repaired ;  48  were  exchanged  for  other 
meters ;  nine  removed  and  tested ;  28  new  meter  boxes  replaced 
old  ones ;  two  new  meter  boxes  for  new  meters ;  82  leaks  repaired 
in  main  pipes;  2,319  feet  of  10-inch  pipe  was  laid  to  provide  an 
additional  water  supply  for  the  General  Electric  Company. 

Respectfully  submitted, 

D.  A.  SUTHERLAND, 

Superintendent. 
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nicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


fi 

1 

1  f 1    1  +1  - 

Day  of  Examination. 

d 

h 

s 

?l  i ,  *l i  » 

190a. 

s 

2 

t 

-  1  r 

X    1     x 
a        « 

**> 

i 

ugust 
>ptem 
ctobei 
ovcm 
eceml 

tu 

s 

<       S 

9 
•— > 

9 

<       <o    1   0    1    Z       Q 

Number  of  Sample    .  . 

38S89 

3S9S5I39** 

1 

39630I39994 

40491 

4IO93 

415794319843644 

43161  '43461 

Plants. 

s 

| 

1 

DlATOMACBiK .' 

II 

ai 

ao 

176  '1868 

309 

IO5 

764 

3lS    1    311 

309  1    49 

Asterionella 

a 

0 

0 

S3 

43° 

1 

O 

0 

48 

37 

»3 

6 

Melosira 

0 

0 

0 

40 

138 

33 

0 

30 

33 

"A 

1* 

0 

Synedra     

Tabellaria 

1 

'2 

18 

48 

12 

1 

0 

3 

O 

no 

43 

8 

1 

66 

1396 

374 

IO4 

73* 

143 

31 

30 

0 

Cyanoph  YCE^K  : 

0 

0 

0 

0 

0 

0 

I 

t° 

SO 

137 

1 

0 

Anabaena 

0 

0 

0 

0 

0 

0 

0 

0 

0 

113 

0 

0 

Clathrocystis  .... 

0 

0 

0 

0 

0 

0 

I 

40        6 

II 

0 

0 

Algal  : 

0 

4 

0 

6 

38 

0 

36 

63  |      8 

8 

0 

4 

1 

Animals. 

Infusoria  : 
Chlam  y  domonas 
Dinobryon 


Glenodinium    .  . 

Monas 

Peridinium  .  .  . 
Tracheloraonas  . 
Uroglena  .... 


16 


Vermes  : 

Crustacea : 

Cyclops I 

Daphnia    ......  > 

Entoraostracan  ova  .  I 

f 
Miscellaneous : 

Zooglcea 

Mites 

Zoospores    .... 


49     48a 


_§?_ 


J2_ 


460 


45 


pr. 

°o\ 


J2. 


I    Si 


5 
.04 


Total 


6a 


33  -   76  1  678  3033  I  406  I  301  '  877 


a6l 


398 


330  ;  73 
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Microscopical  Examination  of  Water  from  Breeds 
Pond,   Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
190a. 

et 

3 
O 
«« 
•— 1 

33S90 

s 

t 

m 

2 
•8 

to 

38986 
0 

J2 
I 

s 
39*7 

3 

*u 

ex. 
< 

3963» 

39995 
*36 

**> 

£ 
40493 

933 

~9 
•— > 

**> 

• 

9 
< 

1 

6 
a 

43199 
353 

Ov 

I 

4^645 

4?9 

4- 

i 

s 

> 
0 
Z 

43i6o 
63 

ft* 

.2 

6 

§ 

Q 

Number  of  Sample    .  . 

4»093 

41580 

4J463 

Plants. 

DlATOMACEJB .' 

340 

'I4 

60 

Asterionella    .... 
Tabellaria 

Cyanophycea  : 

8 
0 

0 

0 
0 

0 

O 
0 

O 

13 

0 
0 

1a 
206 

0 

138 
793 

37 

1 
330 

10 

* 

$* 

19^ 
54 

0 

413 
4i 

3 

3§ 

3 

0 
40 

0 

Anabaena 

Alga: 

0  |      0  |      0 
0  |      01      0 

0 
0 

0  1    37 
3  :    10 

6 

5» 

10 

0 

4 

3 

10 

3 

0 
0 

Animals. 
Infusoria  : 

»4 

19 

3?7 

133 

37 

7 

S 

H 

36 

7 

1 

>} 

Ciliated  infusorian    . 
Dinobryon    ..... 

Peridinium 

Uroglena 

Vermis  : 

12 
0 
1 
0 

0 

3 
10 
0 

0 

0 

*54 

1 
0 

0  |      0  I      0 

13$   |      31    1        3 

3  1      0  1      1 

0  |      0        0 

1  1      0  '      0 

0 

3 

3 
0 

0 

3 
0 

3 
1 

0 

9 
12 
0 

0 

0 

0 
0 

1 

0 
I 
0 
O 

2 

0 

5 

% 
0 

0 

Crustacea  :  Cyclops  . 

-EL- 

0  1  pr.  |      0  1      0  1      0 

pr. 

0  1      0 

0 

•04 

0 

Miscellaneous : 
Zooglcea 

3 

J 

$ 

5 

1 

5  1      5 

5 

5 

$ 

--L. 

,_2.. 

_4 

Total 


365   166  381  991   393  1  365  397  483 


78 


26 


PUBLIC    WATER       BOARD    REPORT. 


nicroscopical  Examination  of  Water  from  Qlen  Lewis 
Pond,  Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1902. 


Number  of  Sample 


Plants. 

DlATOMACBJB  .' 

Asterionella 
Cvclotella  .  . 
Melosira  .  . 
Synedra  .  .  . 
Tabellaria.    . 

CyANOPHYCEjB 

Anabaena  .  . 
Clathrocystis 

Alga  : 
Protococcus 


3898S 


39*68 


»*> 

c 

►» 

a 

a 

< 

S 

39632 

39996 

o     650    3004     630 


40493 


0 

0 

84 

58 

0 

0 

0 

O 

0 

0 

44S 

Sl2 

0 

0 

0 

0 

6 
no 

£ 

I 

0 

2 

6 

8a 
533 

4 
20 

S6 


41094 


JI6 


s 
< 


41581  42200 


309. 


42646 


116 


41 
o 

268 


16 

o 

736 


34 


33 


84 


60 


26 


190 


»57 


Animals. 

Infusoria  : 
Dinobryon .  .   .  .   .  . 

Euglena 

Euglena  acus  .  .  .  . 
Glenodinium    .  .  .  . 

Peridinium 

Trachelomonas  .   .  . 
Uroglena 

Vermes  : 

Crustacea  :  Cyclops . 
Entromostracan  ova 


J2. 


127 


S6 


76 


27 


8 

10 

6 

4 

0 

0 

12 

0 

4 

0 

0 

2 

10 

2 

8 

2 

S! 


40 


pr. 


,1 


Miscellaneous 
Zooglcea  .  .  . 
Mites 

Total 


66 


133 


705  12074 


760 


478 


443 


194  984 
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Microscopical   Examination  of  Water  from  Hawkes 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


« 

« 

*- 

ei 

Day  of  Examination. 
1902. 

6\ 

s 

3859" 

2 

■8 

h 

38987 

39*9 

t 

< 

3033 

39997 

PC 

£ 
40494 

"3 

•-> 

4109S 

» 

9 

4158a 

.8 

4 

42301 

6\ 
3 

1 

O 

42647 

e 

> 
0 

25 
43ioa 

u 

i 

Number  of  Sample   .  . 

43463 

Plants. 

Diatom  acbjb  : 

4> 

a 

1 

61 

108 

ios 

119 

73 

4$ 

l1 

3' 

7° 

Asterionella .  .... 

18 

0 

0 

3S 

17 

Jo 

69 

10 

9 

3 

8 

18 

Cyclotella 

33 

a 

0 

a 

a 

ia 

52 

a 

2 

»9 

60 

Tabellaria 

0 

0 

0 

13 

65 

08 

36 

10 

10 

6 

»4 

0 

Cyanophycba  r 

0 

0 

0 

0 

0 

I 

11 

0 

7 

1 

0 

0 

Anabaena 

0 

0 

0 

0 

0 

I 

11 

0 

6 

1 

0 

0 

Alojb: 

0 

0 

0 

0 

9 

J3 

3 

»3 

5 

a 

0 

1 

Animals. 

Infusoria  : 

i. 

9 

96 

7 

1 

"* 

$ 

+t 

>5 

11 

10 

0 

Dinobryon 

0 

0 

94 

3 

1 

ios 

3 

40 

3 

0 

0 

0 

Synura   ....... 

Uroglena  ...... 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

0 

Vermes  : 

0 

3 

1 

a 

0 

0 

0 

0 

0 

0 

0 

0 

Crustacea  :  Cyclops  . 

pr. 

0 

0 

0 

ol 

ol 

ol 

0 

0 

0 

pr. 

0 

Miscellaneous, 

Zoogloea 

5 

5 

5 

3 

3 

5 

S 

3 

5 

S 

3 

3 

Mites 

0 

0 

0 

0 

0 

0 

0 

0 

.02 

.02 

0 

0 

Zoospores  ...... 

0 

0 

0 

0 

0 

0 

aH 

0 

0 

0 

0 

0 

Total so       19     103       73     121     349     367     143 


77 


36 


54 


83 
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Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
190a. 

o\ 

t 

a 

3 
a 

«9 

•— 1 

38593 
64 

3 

■8 

h 

38989 
s 

u 

39*70 
15 

r 

a 
< 

39634 
438 

39998 

744 

V 

G 
3 
•— » 

4O495 
696 

*3 
41996 

838 

Number  of  Sample    . 

Plants. 

DlATOMACBiB : 

s 

0 

56 

0 

0 

0 
0 
s 

0 
0 

5 
0 
10 
0 

3*4 

190 
0 
0 

166 

*t 
86 

0 

5£ 

44 

4 

2 

*58 

494 

0 

86 

0 

Tabellaria 

Cyanophyckjb  : 

Alojb  : 

0 

4!  0 

6 

10 

2 

x?4 

| 

Arthrodesmus 

0 

01      01      0 

0 

0 

118 

Animals. 
Infusoria  : 

155 

56 

934 

»34 

»4 

3 

iM8 

Chlamydomonas 

Dinobryon 

Euglena 

98 

4 

2 

43 

0 
0 

S 

0 
20 
0 
0 

1 

2 
0 

»4 

0 

814 

11 

35 

59 

3 

0 

1 

4 

0 
120 

2 
2 

0 

2 
2 
4 

4 

0 

4 
0 
0 
2 
0 
0 
8 

2 

O 
O 
0 
O 
0 
0 
2 
0 

0 

0 
173 

a 
8 
0 
0 
66 
0 

4 

Peridinium 

Synura 

Trachelomonas 

Vermes  : 

Crustacea : 
Cyclops 

0 

0 

0 

0 

0 

0 

.02 

MISCELLANEOUS  .' 

5 
0 

5 
0 

5 

0 

7 
0 

5 

0 

5 
.02 

7 
.04 

Mites .  . 

Total 

232 

87 

949 

589 

775 

707 

1351 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1902. 


Number  of  Sample 


Plants. 

DlATOMACKvS : 

Ctanophycbjb  : 
Alojb: 


n 

« 

« 

6% 

5- 

£ 

»/» 

**i 

fp 

« 

s 

g 

0% 

1 

E 

3 

s 

Xi 

3 

a 
< 

3 

V 

C 

3 

»— » 

be 

s 
< 

a 

0 

1 

8 

38593 

38900 

39*7» 

3035 

40000 

4O496 

4x097 

41583 

43303 

41648 

43464 

36 

4 

11 

33 

10 

27 

11 

1 

1S 

0 

13 

, 

0 

0 

O 

1 

0 

0 

3 

3 

0 

0 

Animals. 

Infusoria  : 
Dinobryon . .  . 
Peridinium  .  . 
Synura  .... 

Vermes  : 

Miscellaneous, 
Zooglcea    .  .  . 

Total 


19 


10  1 


»3 


?        S 


i i 


53 


39 ,  39 


54 


is 


>9 


3° 
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Microscopical  Examination  of  Water  from  a 
Faucet  in  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
190J. 

6x 

el 
S 

§ 

i 

cs 

2 

! 

i 

el 

2 

2 

V 

* 

- 

<• 

9 
< 

5 

a 
t 
1 

e 

1 

Number  of  Sample   .  . 

38S94 

38991 

39*71 

39636 

39999  4<H97'4»ooS  41584 

42649 

43163 

43465 

Plants. 

Diatomacbjb  : 

9 

6 

4 

39  1  359 

120 

378 

'# 

160 

*7 

1 

Melosira 

0 

0 

0 

13   146 

0 

II 

-J 

107 

0 

0 

Tabellaria 

0 

4 

0 

120 

344 

3* 

4 

0 

Cyanophychjb  : 

0 

0 

0 

1 
0 1    0 

0 

4 

1 

3 

1 

0 

Alom: 

0 

0 

0 

a'      8 

a 

.. 

1 

11 

.'      o| 

Animals. 

Infusoria  : 

_t, 

1 

6 

3§ 

11 

1 

6j 

1 

2 

0 

1 

Dinobryon    ..... 

0 

0 

5 

*4 

7 

0 

63 

0 

1 

0 

0  j 

Vermes  : 

0 

0 

0 

0 

3 

0 

3 

0 

0 

0 

0  ' 

Miscellaneous, 

Zooglcea 

3 

3 

3 

5 

5 

3 

5 

10 

5 

3 

3 

Sponge  spicules     .  . 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

Total 


16   10   13   71   285   126  464  173   181   23 
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TABLE   I. 

CONSUMPTION  OF  WATER   FOR   THE  YEAR   ENDING   DEC.   31,    I902. 


January  .  . 
February  . 
March.  .  . 
April  .  .  . 
May  .... 
June  .... 
July 

August  .  . 
September . 
October  .  . 
November . 
December  . 


E 


o 
S 


141,309,380 
1*3,874,600 
131,918,164 

iaS.948,344 
140,764,2*6 
148,631,252 
»54.475»9'6 
156,602,238 
148,548,614 
M3>573»5»8 
136,998,872 
I55.»99.7S° 


U 


4.555. '4i 
4.388,381 
4.»55.747 
4,298,278 
4.540.781 
4.954.375 
4.9*3°,94 
5,051, 6S5 
4,951,620 
4.631.404 
4,566,629 
5,009,670 


Totals  and  averages .  .   .  .     1,709,855,000    4,684,534        178,581     62.42       63.30 


45.398 


7.394 
387.56a 
334.693 
174.941 
489.149 
363,571 


54.605 
668463 


8 


'3.375 
4.783 


336453 


2 

< 


60.75 
58.53 
56.74 

57-3i 
60.54 
66.06 

66.44 
67-35 
66.02 

61-75 
60.89 
66.79 


61.56 
59-30 
57-51 
58.08 
61.36 
66.95 
67-34 
68.27 
66.91 
62.59 
61.71 
67.70 


Basis :    Population,  Lynn  and  Saugus,  75,000, 
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TABLE     II. 
AMOUNT  OF  WATER   DRAWN  FROM  EACH   SOURCE  DURING  THE  YEAR  I902. 


January    , 
February 
March 
April 
May  . 
June  . 
July  . 
August 
September  . 
October    .  . 
November  . 
December   . 


Totals  . 


Breed's. 


33.03a.4SO 
65.506,875 
33.479.250 
59.37S.8i  a 


15.501,355 
32,566,625 

46,380,542 
82,149,530 


357.995.4a9 


Birch.         Walden.         Lewis.         Hawkes.  Total. 


106,827,145 
"6,332,125 
24,242,750 
80.529.45S 
39.991.063 


357.933,54* 


18.791,500 

47.199.250 
04.251.500 
S3,43».6S8 
148,531.250 
154.509.250 
32,144,000 


578,858.438 


123,524,500 
5.867,750 


128,392,250 


130,834,000 
101,207,050 
18,307,635 


46,337,667 


286.6S6.342 


139.625,500 
124.339.500 
131,013.750 
i37.730.750 
142310,500 
14S.531.250 
154.509.350 
154,473.500 
14S,S9S,750 
146,767,350 
133,777.750 
158.47S.350 


i,709^55.ooo 


S5 

T.   ° 


o 


»r 
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TABLE  III. 

RAINFALL   AT  THE   PUMPING   STATION   FOR    I9O2 


DAY 
OF 

month:. 

5- 

9 

9 

2 

1 

2 

a 
< 

* 

s 

1 

3 

< 

September. 

i 

6 

> 
0 
Z 

s 

s 

0 

1    .  • 
a  .  . 

3  •  • 

4  •  • 

i:: 
I:: 

9    •  • 

10  .  . 

11  .  . 

13     .    . 

13  .    . 

14  •    . 

3:: 

\l : : 

19  .  . 

30  .    . 

31  .    . 
33    .    . 

33  .    . 

34  .    . 

3:: 
3:: 

3Q     .    . 
30     .    . 
3»     •    • 

•0.06 

♦0.63 

♦0.03 
*o.6o 

0.09 
0.1*5 

*0.03 
•0.O4 

0.6S 
o-SS 

•0.04 

•0.03 

•0.03 
•0.04 

•1.40 
•035 

0.13 

*I07 

O.U 
O.64 

O.O3 

OJOZ 

0.61 
0.09 

0.14 

0.34 

0.07 
0.80 

1.93 
0.93 

0.06 

0.13 
O.33 

0.03 
0.57 

0.0} 
0.O6 

0.15 

0.10 

0.0a 

.  . 
oi> 

0.05 
•    0.16 

1    \  \ 

0.03 

". ! 
0.05 

• » 

0.15 
0.05 

0.10 
0.08 
0.03 

0.3*1 

0.98 

0.30 
0.10 

0.08 

0.16 
0.4S 

0.03 
0  30 

0.40 
0.53 

1.13 
001 
O.O4 

O.05 

o.a 

0.4 
0.3 

03i 
I.I 

O.I 

0.0 
O.4 
0.0 

1 

8 

7 

0 

3 

3 

1 
4 
3 

008 

0.58 
0.10 

040 

0.3*9 

0.30 

O.05 
O.O4 

O.OI 

0.3S 
O.65 
O.O4 
0.34 

0.35 

1.03 

0.06 
0.06 

: : 

:: 

•  • 

033 
0.07 

0.05 

0.07 

0.03 
O.O7 

O.OI 

O.08 
O.88 
O.O9 

•0.35 

0.40 
0.09 
•0.15 
•0.53 

•0.13 
♦0.05 

*O.I3 

♦0.08 
«0.6o 

♦0.15 
0.85 

>-44 
•0.S5 

0.03 

0.1*5 

Total 

3.00 

6.Q5 

4-4» 

4-*3 

0.97 

3.37 

,     303 

3.5 

1 

3.03 

4* 

M7 

5  59 

►  Snow. 
Total  for  the  year  41.46. 
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TABLE  IV. 

SHOWING  THK   RAINFALL   AT  THE  CITY    HALL   FOR    1 902. 


DAY 

OP 

MONTH. 

9 

e 

el 

9 

1 
fa 

0 

el 

s 

X 

a 

< 

£ 
2 

V 

a 
g 
•—I 

+2 

n 

9 

be 

9 
< 

i 

6 

V 

a 

1 

6 

.2 

6 

1 

1  '.    .    .    . 
a     .    .    .    . 

3  .  .  .  . 

4  .  .  .  . 

i : : : : 
I : : : : 

9    .   .   .   . 
10    .... 
ii    .... 

13     ...    . 

13  •  •  •  • 

14  ...   . 

\i  :  :  :  : 

\l : : : : 

19  ...  . 
ao    .  .  .  . 
ai    .  . 
aa    .   .   .  . 

33  ...  . 

34  ...    . 

S  : : : : 
3  : : : : 

39    ...   . 

30  ...  . 

31  •  •  .  • 

•37 

•'•67 

•*s 

•03 

•55 
•39 

♦.03 

*.OI 
•.89 

*.a6 

/.IS 
•75 

1.48 

04 

•*87 

.10 
•45 

.03 

•53 
.07 

.13 

•»4 

& 

3.1a 
•43 

'.07 

•14 
.^7 

•57 
.49 

.10 
'.18 

'.36 

.01 
•05 

.14 

.06 
.03 

.16 
.01 

*.i8 
•05 

'.38 
•73 

•30 
•03 

'.08 

•«3 

.aa 

•50 

•47 
•93 

\oS 

•09 
•3#a 

•»7 

\i*8 
•65 

.13 

•03 
•4» 

•°7 

*.3S 
.10 

'•33 

•M 

.03 

'£ 

.03 

.37 

.19 
1. 00 

1.07 
•03 

.30 

•05 
■.07 

.30 

•75 
.00 

•33 

'is 

*.Q3 
••14 

♦.IO 

*.IO 

54RIS 

•59 

I.30 

••&3 

•05 
•03 

Total 

1.3a 

S-So 

3.4a 

I         • 
4.09  |     .84 

1 

1.91 

a.79 

a.oS  1   a.3S 

4.55 

1.39 

3.54 

*  Snow. 

Total  for  the  year,  33.78. 
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TABLE  V. 

SHOWING  THE  DEPTH  OF  WATER  IN  PONDS  FOR  BACH  WEEK  DURING  I9OJ. 


F< 


anuary  5  .  . 

anuary  ta    . 

anuary  10    . 

anuary  30    . 

February  1  . 
February  3  . 
February  15 . 
Februay  33  . 
March  1  .  .  . 
March  8.  .  . 
March  15  .  . 
March  33  .  . 
March  ao  .  . 
April  5  .  .  . 
April  1a  .  .  . 
April  19  .  .  . 
April  26.  .  . 

May3 

May  10  .  .  . 
May  17  .  .  . 
May  34  .  .  . 

May  31    .  .  . 

uneo  .  .  . 
\  une  13  .  .  . 

une  30  .  .  . 
'  une  »7  .  .  . 

uly  4  .... 
_  uly  u  ... 
'  uly  18  .  .  . 
July  25  .  .  . 
August  1  .  . 
Augusts  .  . 
August  15 .  • 
August  aa.  . 
August  39  . 
September  5. 
September  1a 
September  19 
September  ao 
October  3  .  . 
October  10 . . 
October  17  .  . 
October  24  .  . 
October  31  . 
November  7 
November  14 
November  ai 
November  38 
December  5  . 
December  ia 
December  19  . 
December  ao . 


Hawkes 
Pond. 


»5-» 
»55 

*4-3 
34.3 

*4-3 
34.1 

M- 
33.4 

»5-4 

ar 

36. 
36. 

36. 
26. 

35.8 

a6 

36. 

»5-7 
»5-« 

34.6 

33.II 

33.8 

23.6 

33.3 

33.10 

33.6 

33.4 

33.1 

31.10 

21.6 

ai-3 

31. 1 
30.11 

30.8 

30.6 

20.8 
20.8 
30.18 

2* 

20.0 

3C.8 

20.8 

20.II 

30.1 

31.3 

30.5 

22.9 


Breed's 
Pond. 


16.8 
17.3 

17.8 
17.10 
19.1 

19.3 
19.1 

3C.1I 
20.6 
20.6 
20.6 
30.3 
30.3 
*>-5 
30.3 
30. 

*>-5 
19.6 

18.6 
18.6 

18.S 
184 
18.3 

18.4 
18.4 

183 
18.3 

'!* 

18.3 

'I*4 

18.3 

182 

17.2 

16.6 

16. 

iS.6 

i5.8 

«5-9 
1. 59 
15." 
15.10 

«S4 

14.11 

14.6 

14. 

»3-9 

13.7 

i3.» 


Birch 
Pond. 


8.1 

i:s 

8.1 
8.3 
8.1 

21 

10.5 
11. 11 
16.3 

»7- 
17.10 

19.8 
30.9 
ao.3 
30. 1 

23 

20.2 

18.10 

18.3 

lH 
19.8 
19.7 

as 

18.4 
18.3 

16.3 

>5-5 
»4-5 
»3-5 
12.9 
11.4 
10.3 

9-7 
9.3 

li 

9.10 

i| 

6. 
6. 

%'* 
8.9 


Waiden 
Pond. 


124 

13a 

»3-5 

»3-9 

»4- 

»4-4 

16.3 

17.3 

10.11 

17.3 
lll 

10.10 

»7-4 
17.3 

17.3 

l6.ll 

16. 

15.10 

I5.10 

i5-9 

15.3 

13. 

11.10 

10. 1 
9.8 
S.06 
7.10 
7. 
5-5 


11 


Glen  Lewis 
Pond. 


13-6 

13.10 

144 

M-5 

lH 
156 

1S.9 

18.3 

19-3 

19. 

19. 

19. 

19.1 

19.3 

18.10 

18.10 

18.10 

,8.5 

18. 

,8.3 

18. 

18.3 

18. 

17.10 

17.10 

170 

r 

:t" 

18. 
is. 
18. 
is. 
is. 
18. 

17.10 
IO.IO 
16.4 
14.3 


6« 
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TABLE  VI. 


SHOWING   THE   LOCATION  OF  GATES   SET   IN   I9OI. 


Burchstead  Place 

Chatham 

Chatham 

Coburn 

Eastern  avenue.. 
Eastern  avenue*. 

Fuller 

Light 

Nahant  

Nichols 

Ray  

Western  avenue  . 


On  west  line  of  Union  street,  12  feet  north  from  south 
line  of  Burchstead  place. 

On  east  line  of  Western  avenue,  17  feet  south  from 
north  line  of  Chatham  street. 

On  east  line  of  Clarendon  avenue,  17  feet  south  from 
north  line  of  Chatham  street. 

On  north  line  of  Sewall  street,  17  feet  east  from  west 
line  of  Coburn  street 

On  west  line  of  Williams  avenue*  16  feet,  8  inches 
north  from  south  line  of  Eastern  avenue. 

On  east  line  of  Essex  street,  20  feet  south  from  north 
line  of  Eastern  avenue. 

On  north  line  of  Woodman  street,  15  feet  west  from 
east  line  of  Fuller  street. 

On  eat-t  line  of  Summer  6treet,  12  feet,  4  inches  north 
from  south  line  of  Light  street. 

On  east  line  of  Sagamore  street,  47  feet  north  from 
south  line  of  Nahant  street. 

On  south  line  of  Cherry  street,  15  feet,  6  inches  east 
from  west  line  of  Nichols  street. 

On  east  line  of  Pitkin  street,  14  feet,  8  inches  south 
from  north  line  of  Ray  street. 

At  a  point  opposite  Light  6treet,  19  feet,  8  inches  east 
from  west  line  of  Western  avenue,  and  3  feet  north 
from  division  line  of  871-875. 
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TABLE  VII. 

SHOWING  THE  KIND,  SIZE  AND  NUMBER  OP  WATER  METERS  IN  USE. 


kind.                             '  %  in. 

1 

%in. 

lin. 

i>*in. 

a  in. 

3  in. 

4  in. 

Total 

Trident  . 

807 
173 
186 
S4 
34 
4 
54 
34 
46 

810 

363 
160 
6a 
3« 

33 

«3 
30 

e 

85 
90 
»4 

a 

i7 
7 
1 
1 

4 
16 

4 

1 

5 
3 
1a 

1,711 
<H7 
376- 
149, 

S3- 
6t 

1 

1 

Hersey  ............... 

Ball  and  Fitts 

7 

9 

13 

Nash 

68- 

65 
5» 

>     '      5 
12        11 

i    l      7 

3 

3 
3 
3 

a 
4 

a 

1 

aS 

23. 

Motors  .   .......   ......3 

I 

39 

Totals 

1,438    1,530 

334  » 

35 

3 

M 

3.*73- 
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TABLE  VIII. 

SHOWING  CONSUMPTION   IN  GALLONS   OP   ESTIMATED   AND  METERED 
QUANTITIES. 

Domestic,  non-metered           ....  97^»255»5S9 

Manufacturing,  metered         ....  270,000,000 

Domestic,  metered 190,000,000 

Loss  in  registration,  5  per  cent,  estimated     .  1,950,000 
Loss  in  distribution,  10  per  cent,  estimated 

pumpage 164,467,284 

CITY    PURPOSES. 

Street  sprinkling 42,000,000 

Watering  troughs 32,000,000 

Schools 13,000,000 

Fires 5,000,000 

Sewers 3,000,000 

Highway  Department 3,000,000 

Engine  houses 2,000,000 

Fountains 2,000,000 

City  Hall 1,000,000 

Police  Station 1,000,000 

Health  Department 1,000,000 

Cemeteries 500,000 

Public  Library 500,000 

Water  Department 500,000 

All  others 500,000 

1 10,000,000 

Total    .........  1.709,855,000 


TABLE  IX. 


SHOWING  TOTAL   LENGTH   AND   LIZES   OF   SERVICES  LAID   IN  LYNN 
AND    SAUGUS. 


4  in. 

a  in. 

8S1 
163 

1%  in. 

1  in. 

%in. 

1   %in. 

Total. 

141 

»39 
.  .   .  . 

5.331 

5'S 

2,718 
1.003 

So 

.... 

9**90 
1,600 

Total 

141 

1,050 

•39 

5.S49 

3.7»« 

S6 

10,9% 
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TABLE   X. 

SHOWING   THE   SIZE  AND  TOTAL   LENGTH   OF  IRON  PIPE   LAID  IN    I902. 


WHERE  LAID. 


Bassett* 

Burchstead  place*  .  . 

Crosby* 

Cherry* 

Chatham* 

Cob  urn  f 

Eastern  avenuef  •  .  • 

Fayettef 

Fullerf 

Fayette  courtf  .  .  .  . 
High  Rock  street*  .  . 

Nahant* 

Nichols* 

Rock  avenuef    .  .  .  . 

Sagamore* 

Shepard  * 

Washington  *  .  .  .  . 
Light,  Ray,  Pitkin*f 


3,3*9 


3,3>9 


Sin 


6  in. 


1,087 
a,  1 28 

228 

84 


437 

470 
300 

'.839 
2.595 


9,i6S 


4  in. 

Total. 

964 

964 

436 

436 

499 

499 

1,087 

3,138 

255 

355 

.  .  . 

33S 

84 

254 

»54 

*S5 

28s 

437 

1,200 

470 

300 

780 

7S0 

1,839 

3,595 

a>3»9 

3.473 

16,160 

•Total  length  relaid. .  .  . 
fTotal  length  extended.  . 
Total  length  new  streets  , 
Total  length  system  .  .  . 
Total  in  Swampscott  .  .  . 
Total  in  Saugus 


MILKS. 

FEET. 

3 

3.479 

2,121 

134 

4,6lO 

1,788 

18 

3.65a 

4o 
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SUMMARY   OF   STATISTICS. 

For  the  Year  Ending  December  31,  1902. 
In  form  recommended  by  the  New  England  Water  Works  Association. 


Lynn  Water  Works,  Lynn,  Essex  Co.,  Mass. 


GENERAL    STATISTICS 

Population  by  census  of  1900, 
Date  of  construction, 
Owned  by 
Source  of  supply, 
Mode  of  supply, 


68.513 

187 1 

City  of  Lynn 

Artificial  ponds  and  river 

Pumping  to  reservoir 


PUMPING    STATISTICS 

i.     Builders  of  Pumping  Machinery, 
2.     Description  of  fuel  used, 


Leavitt,  and  A.  J.  L.  Loretz 


a.  Kind,  soft. 

3.  Brand  of  coal   used,   Georges 
Creek. 

c.  Average  price  of  coal  per  gross 

ton,  delivered,  $5.00. 

d.  Percentage  of  ash,  9.8. 

e.  Wood,  price  per  cord. 
3.     Coal  consumed  for  the  year,  in  pounds, 

2,686,600 
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4.  [Pounds  of  wood  consumed]  -*-  3  = 

equivalent  amount  of  coal,  pounds, 
4a.  Amount  of  other  fuel  used, 

5.  Total   equivalent  coal  consumed  for 

the  year  =(3)— |— (4),  in  pounds, 


2,686,600 

i»709»855.«» 
147.26 
149.13 


6.  Total  pumpage  for  the  year,   in  gal- 

lons,  {wl7ho«t}  allowance  for  slip, 

7.  Average   static   head   against   which 

pumps  work,  in  feet, 

8.  Average  dynamic  head  against  which 

pumps  work,  in  feet, 

9.  Number  of  gallons  pumped  per  pound 

of  equivalent  coal  (5), 

636.4 

IO        TWy— S81110"8  P""1^  (6)  *  3.34  (lbs.)  X  100  X  dynamic  head  (8) 
*  Total  fuel  consumed  (5) . 

87.757.210 

COST    OF    PUMPING,    FIGURED    ON    PUMPING    STATION    EXPENSES, 

viz.,   $11,130.62. 

ii.     Per  million  gallons  pumped, 

$643 
12.     Per   million   gallons   raised   one   foot 

(dynamic), 
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STATISTICS  OF  CONSUMPTION  OF  WATER. 


1 .  Estimated  population  at  date, 

2.  Estimated  population  on  lines  of  pipe, 

3.  Estimated  population  supplied, 

4.  Total  consumption  for  the  year  (gallons) , 

5.  Passed  through  meters  (gallons), 

6.  Pencentage  of  consumption  metered, 

7.  Average  daily  consumption  in  gallons, 
S.  Gallons  per  day  to  each  inhabitant, 

9.  Gallons  per  day  to  each  consumer, 

10.  Gallons  per  day  to  each  tap, 

1 1 .  Cost  of  supplying  water,  per  million  gallons, 

figured  on  total  maintenance  (item  CC), 

12.  Total  cost  of  supplying  water,  per  million  gal- 

lons, figured  on  total  maintenance  +  inter- 
est on  bonds, 


75»ooo 

74.«» 

74.ooo 

i»7C9.855.ooo 

460,000,000 

25  per  cent. 

4684,534 

62.42 

6330 

36o 

$43-27 
$90.00 


STATISTICS    RELATING   TO   DISTRIBUTION 
SYSTEM. 

MAINS. 

i .  Kind  of  pipe, 

Cement-lined,  and  cast-iron. 

2.  Sizes, 

From  36  to  4  inch. 

3.  Extended  during  year  (feet), 

3-940 


None. 

$136.00 
1.61 
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4.  Discontinued  during  year  (feet) , 

5.  Total  now  in  use  (miles), 

6.  Cost  of  repairs  per  mile, 

7.  Number  of  leaks  per  mile, 

S.  Length  of  pipes  less  than  4   inches   diameter 
(miles), 

9.  Number  of  hydrants  added  during  year  (pub- 
lic and  private), 

10.  Number   of    hydrants   (public   and   private), 

now  in  use, 

1 1 .  Number  of  stop  gates  added  during  year, 

12.  Number  of  stop  gates  now  in  use, 

13.  Number  of  stop  gates  smaller  than  4-inch, 

14.  Number  of  blow-offs, 

15.  Range  of  pressure  on  mains  (pounds), 

SERVICES. 

16.  Kind  of  pipe, 

Cement-lined  and  lead-lined 

17.  Sizes  (inches), 

4  to  4 

10,986 

316 

99* 
222 

",873 
40 

$18.00 
327 


963 

15 

992 

65 
40  to  60 


18.  Extended  (feet), 

19.  Discontinued   (feet), 

20.  Total  now  in  use  (miles), 

21.  Number  of  service  taps  added  during  year, 

22.  Number  now  in  use, 

23.  Average  length  of  service  (feet), 

24.  Average  cost  of  service  for  the  year, 

25.  Number  of  meters  added, 
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26.  Number   now  in  use, 

3.273 

27.  Percentage  of  services  metered, 

25  per  cent. 

28.  Percentage   of   receipts   from    metered   water 

(B  H-  C), 

23  per  cent. 

29.  Number  of  motors  and  elevators  added, 

30.  Number  now  in  use,  * 


*1c,\* 


> 
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ANNUAL   REPORT. 


To  the  Honorable  Mayor  and  City  Council: 

Gentlemen, — The  Public  Water  Board,  in  conformity  with 
the  charter  and  ordinances,  have  the  honor  to  present  this  thirty- 
second  annual  report,  together  with  the  reports  of  the  Superin- 
tendent and  Registrar. 

Our  Sources  of  Supply. 
Our  present  system  comprises : 

Ponds.  Acres.  Capacity  in  Gallons. 

Breed's 54.85  262,563,340 


Birch 

Glen  Lewis 
Hawkes    . 
Walden    . 


82  381,062,901 

36  120,475,126 

75  300,000,000 

128  403,163,626 


A  total  storage  of    .        .  1,467,265,193 

In  connection  with  these  sources  we  have  a  conduit  from 
Saugus  River  to  Hawkes  Pond,  having  a  daily  capacity  for 
delivering  about  30,000,000  gallons.  The  water-shed,  from 
which  the  city  has  a  right  to  take  water  which  contributes  to  this 
supply,  contains  less  than  fifty  inhabitants  to  the  square  mile, 
and  is  absolutely  free  from  all  direct  sewage  contamination. 

Our  total  consumption  this  year  was  1,875,197,646  gallons, 
an  increase  of  165,342,646  gallons  over  the  preceding  year. 
The  consumption  of  water  the  past  year  has  been  407,932,453 
gallons  in  excess  of  our  storage  capacity. 

On  December  15,  1902,  the  several  ponds  contained  287,935,1 12 
gallons.  On  the  above  date  the  ponds  had  reached  the  lowest 
depth  for  the  year.     The  lowest  point  reached  in   1903  was  on 
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December  29th,  when  the  several  ponds  contained  179,180,262 
gallons,  showing  a  decrease  from  1902  of  108,754,850  gallons. 

If  the  rainfall  the  past  year  had  been  as  light  as  in  1899,  which 
was  33.90  inches,  against  42.68  inches  the  present  year,  the  ponds 
would  have  been  dry,  and  we  should  have  been  obliged  to  depend 
entirely  on  Saugus  River  for  a  supply. 

The  above  figures  show  the  work  now  in  progress  was  not 
commenced  any  too  soon  for  the  safety  of  our  water  supply. 

New  Pumps. 

The  new  pumps,  built  by  A.  J.  Loretz  &  Son,  located  at 
Walden  Pond,  with  a  thirty  million  daily  capacity,  were  started 
March  17,  for  the  purpose  of  filling  Walden  Pond.  It  required 
running  the  pumps  twenty-five  days,  giving  them  a  good  trial, 
which  proved  entirely  satisfactory. 

If  the  capacity  of  the  canal  had  been  sufficient  to  supply  the 
pumps  the  filling  of  the  pond  would  have  been  accomplished  in 
several  days  less  time. 

The  canal  from  the  Pumping  Station  to  the  tunnel  at  Birch 
Pond  has  been  discontinued  and  in  place  two  30-inch  pipes  have 
been  laid. 

The  grounds  around  the  Pumping  Station  have  been  graded 
and  grassed  over,  and  ornamental  vines  have  been  set  at  inter- 
vals of  twenty-five  feet  around  the  building,  giving  the  appearance 
of  progression  along  the  line  of  improvement. 

New  Roads. 
The  new  road  from  Walden  Pond  Road  to  Penny  Brook  Road 
has  been  completed,  also  the  road  from  Penny  Brook  to  the 
Great  Woods  Road.  The  lines  of  this  road,  as  laid  out  by  the 
Board,  were  through  rough  portions  of  the  park,  consisting  of 
steep  hills,  deep  valleys  and  ledges.  Several  hundred  feet  of 
ledge  were  blasted  and  hills  were  cut  down  to  fill  the  valleys. 
Pleasure-seekers  will  appreciate  the  labor  of  the  Board,  as  the 
environments  of  the  road  cannot  be  excelled  by  any  place  in 
Essex  county  for  natural  scenery  and  beauty.  The  new  road 
was  completed  on  November  7,  1903. 
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Covering  Vegetable  Matter  in  the  Bottom  of  Ponds. 

Water  was  drawn  from  Walden  and  Glen  Lewis  Ponds  for 
the  purpose  of  continuing  the  work  of  removing  the  stumps,  and 
to  gravel  the  bottom  of  the  ponds.  Work  was  commenced 
November  16,  1903,  and  continued  until  December  19,  1903. 
It  was  carried  on  under  many  difficulties,  owing  to  the  exceed- 
ingly cold  weather.  Notwithstanding  the  obstructions  of  frozen 
earth  and  cold  weather  the  work  was  carried  forward  with  favor- 
able results. 

About  fifteen  acres  were  covered  with  gravel  and  the  stumps 
removed  and  burned.  The  number  of  acres  covered,  added  to 
that  previously  done,  amounts  to  about  125  acres. 

A  portion  of  the  bottom  of  the  pond  has  been  covered  for  ten 
years,  and  we  find  it  in  as  good  condition  as  when  first  completed. 
This  work  has  been  adopted  by  the  Metropolitan  and  other  water- 
works. 

Grubbing. 

The  work  of  grubbing  along  the  shores  of  the  ponds  has  been 
carried  along  with  the  work  on  the  roads.  The  soil  taken  off 
has  been  used  on  the  roads,  making  a  place  to  deposit  the  soil, 
and  has  proved  to  be  good  material  for  road  building,  besides 
saving  much  expense.  Previously  we  were  obliged  to  haul  the 
soil  a  long  distance,  in  order  to  deposit  it  outside  the  water-line. 

Walden  Pond  Dam. 

The  work  on  Walden  Pond  dam  is  being  carried  forward  as 
rapidly  as  possible.  A  large  amount  of  work  has  been  accom- 
plished the  past  year  on  the  core  wall  and  embankment. 

On  account  of  the  cold  weather,  work  on  the  the  core-wall 
has  been  discontinued,  but  the  work  of  filling  the  embankment 
will  be  continued  through  the  winter. 

Five  hundred  and  ten  feet  of  the  core- wall  has  been  completed, 
and  the  remaining  portion  has  been  carried  to  very  near  the 
height  of  the  old  dam. 

The  contractor,  Mr.  Frederick  E.  Shaw,  will  finish  the  work 
in  1904.  It  will  be  necessary  to  have  the  work  completed  the 
coming  year  as  the  city  is  very  much  in  need  of  an  increased 
storage. 


IO 
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The  following  figures  will  give  an  estimate  of  the  work  done 
on  this  pond  to  date : 

Stripping  15,000  cubic  yards.  @  $  .40 
Trench  excavation  14,300  cubic  yards  @  $  .60 
Rock  excavation  576  cubic  yards  (p  $3. 50 
Enbankments  47,000  cubic  yards   (a>  $    40 
Concrete  "A"  2,458  cubic  yards  <?«  $5.65 
Concrete  "B"  14,166  cubic  yards  C"  $550 
Concrete  *4C"  282  cubic  yards  @  $6.50 
Plastering  6,500  square  yards  @  $    35 
Sheet  piling  in  place  of  excavation  and  concrete, 

including  pumping,  and  all  incidental  expenses, 

108.073  M-B-M.  @  $235  per  M. 
Spruce  lumber  17,240  M-B-M.  (fr  $20  per  M. 

Less  10  per  cent 


$6,080 

00 

11.440 

00 

2,016 

00 

18,800 

00 

14,379  30 

77,913 

00 

1,833 

00 

2,275 

00 

23,398 

33 

344 

80 

$160,479  43 

16,047  94 

Less  sixteen  previous  payments 


$I44»43*  49 
142,631  49 


$1,800  00 
Electrolysis. 

Electrolysis  is  causing  serious  trouble  with  our  main  and  ser- 
vice pipes.  The  Board  in  their  yearly  report  of  1901  called  the 
attention  of  the  City  Council  to  the  destruction  of  main  and  ser- 
vice pipes  caused  by  electrolysis.  The  members  of  the  Board 
desire  that  some  action  may  be  taken  to  eliminate  the  cause  of 
destruction  of  our  pipes. 

We  have  in  the  past  removed  pipes  in  the  following  streets 
which  were  destroyed  by  electrolysis  :  A  leak  in  10-inch  main, 
State  street,  a  service  pipe  Newhall  building,  Central  square, 
numbers  800,  934,  864,  852  and  768  Washington  street,  number 
416  Union  street,  Camden  street,  Jones  shoe  factory  on  Broad 
street,  Broad  corner  Washington  street,  102  Blossom  street,  112 
High  Rock  street,  325  Broad  street,  154  Market  street,  6  Kirt- 
land  street,  934  Washington  street,  Fuller  block,  Central  square, 
Parker  House,  Spring  street,  19  State  street. 

The  Public  Water  Board  propose  to  lay  pipes  in  the  following 
streets  in  1904:  Brimblecom  street,  Holyoke  (from  Myrtle  to 
Gardiner),  Chestnut  (from  Jefferson  to  Western  avenue),  Ken- 
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wood  terrace,  Lewis  (from  Cherry  to  Ocean),  North  Franklin 
(from  Boston  to  Forest  Hill  avenue),  Ocean  (from  Atlantic  to 
Nahant),  Ocean  (from  Bassett  to  Swampscott  line),  Sea  street, 
South  (from  Common  to  Summer),  Summer  (from  South  to 
Houghton  square),  Western  avenue  (from  Houghton  square  to 
Car  Stable),  Summer  street  (from  Burns  to  the  bridge). 

Statement. 

WATER    DEBT. 

Amount  of  debt,  December  19,  1902  .  .  $2,175,300  00 
Bonds  matured  and  paid  in  1903  .  .  8,000  00 
Amount  of  debt,  December  19,  1903  . $2,167,30000 

SINKING    FUNDS. 

Amount  of  funds,  December,  1902  $559*769  85 

Received  from  City  Treasurer  in  year  1903   .  83,027  59 

Earnings  of  sinking  funds  in  year  1903  .  20,509  28 

$663,306  72 
Deduct  bonds  paid  within  year  8,000  00 

$655,306  72 
Amount  in  hands  of  Treasurer,  December  19, 
1903;   the  net   income  of  Water   Depart- 
ment for  the  year  1903        ....  41,12745 

696,434  17 

$1,470,865  83 

Water  Maintenance. 
Treasurer's  statement  for  the  year  ending  December  19.  1903. 

RECEIPTS. 

From  water  rates $222,076  26 

EXPENDITURES. 

For  maintenance $94,860  07 

For  interest 86,088  74 

180,948  81 

Net  income  for  year  ending  Dec.  19,  1903,  $41,127  45 
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Land  Purchased. 


T.  P.  &  L.  F.  Hawke* i^ft  acres 

Byron  S.  Hone i^eff  acres 

Respectfully  submitted, 

William  B.  Littlefibld,  Pres. 
Thomas  P.  Nichols, 
James  Burns, 
Charles  E.  Sprague, 
Stephen  W.  Dearborn. 
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REPORT  OF   WATER   REGISTRAR. 


Office  of  the  Public  Water  Board,  ) 
Lynn,  Mass.,  January  i,  1904.  } 

To   William  B.  Littlefield,  President 

Sir, — I  herewith  present  the  financial  condition  of  the  depart- 
ment for  the  year  ending  December  31,  1903. 

receipts  for  1903. 

Fixtures  rates $113,344  15 

Meter  rates 97»579  70 

Miscellaneous 9,586  28 

Additional  rates 1,712  56 

Fines       ...                 67  80 

Total  revenue $222,290  49 

Extra  pipe 3*049  42 

Total  receipts  as  per  cash  book     ....  $225,339  91 

COMPARATIVE    STATEMENT    OF    REVENUE. 

Amount  collected  during  the  year  $222,290  49 

Amount  outstanding,  fixture  rates  $! 9*973  39 

Amount  outstanding,  meter  rates  7»*34  90 

Amount  outstanding  (not  due)  meter  rates  2°»999  50 

48,207  79 

$270,498  28 
Deduct  amount  due  January  1,  1903  46,05784 

Revenue  for  1903 $224,440  44 

Revenue  for  1902  .         .  ....  215,692  03 

Increase $8,748  41 
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STATEMENT    OF    NET    EARNINGS    FOR     I903. 

Revenue $224,440  44 

EXPENSES. 

Maintenance  .  .  ...     $89,588  39 

Interest 86.088  74 

Rebate  to  Saugus 5*056  21 

180.733  34 

Net  earnings $43  707  10 


EXPENDITURES    FOR    THE    YEAR    I903. 


MAINTENANCE. 


Mains 

Pumping  expenses 
Penny  Brook  road 
Salaries  and  expenses 
Meters     ..... 
Services          .... 
Glen  Lewis  Pond  . 
Stable  and  shop 
Pumping  expenses,  new  station 
New  station    .... 
Engine  and  boilers,  Walnut  street 
Grading,  new  station 
Canal      ... 
Damages         .... 
Engine  house,  Walnut  street 
Stand  pipe      .... 
Total 


$26,583  34 

15.773  85 

10.640  64 

9,612  54 

6,051  30 

5-458  96 

3»966  55 

3.666  32 

2,5»9  40 

M37  23 

1.263  33 

884  85 

53o  74 

«33  21 

196  »3 

70  00 


$89,588  39 


CONSTRUCTION. 


Walden  Pond  dam 
Services 
New  station    . 
Engine,  new  station 
Land 
Total   . 


$124,626  76 

6,212  53 

3.063  00 

1.520  94 

595  00 

$136,019  13 
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STATEMENT. 

SHOWING   COST   OP   WORKS   TO   JANUARY    I,    I904. 

Mains,  hydrants  and  gates $882,706  22 

New  supply  and  land 338,595  27 

Services  and  courts 324.341  74 

Walden  and  Glen  Lewis  Ponds    ....  413117785 

Engines  and  boilers 140,327  29 

Hawkes  Pond 161,036  53 

Reservoirs  and  land 131,581  49 

Birch  Pond  and  land 93t47i  84 

Engine  house,  pump  and  conduit,  Walden  Pond,  83,003  72 

Engine  house  and  land 57*562  39 

Breed's  Pond  and  land 57»*35  28 

Pipe  conduits  and  land 81,289  39 

Hawkes  Pond  canal 47*947  33 

Force  mains  and  land 41.546  13 

Meters 37,531  42 

Stand-pipe  and  pumping  machinery     .  34**74  07 

Highland  service   ..*....  *2«43*  *7 

Engineering  .                         11,157  95 

Tubular  wells '  9,470  02 

Workshop  and  stable 2,056  97 

Compressor 515  00 

$2,961,159  07 
Less  amount  received  for  pipe      ....  150,478  53 

Total  net  cost $2,810,680  54 

Following  will  be  found  the  usual  tables,  exhibiting  the  num- 
ber of  buildings,  families,  stores,  factories,  etc.,  supplied  with 
water,  the  class  of  premises  to  which  meters  are  attached,  the 
number  and  kind  of  fixtures,  the  yearly  revenues  of  the  depart- 
ment, etc. 

Respectfully  submitted, 

WALLACE  O.  MUDGE, 

Water  Registrar. 
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SERVICES. 

Number  of  services  in  Lynn        ....  12,006 

Number  of  services  in  Saugus      ....  1.037 

Total 13*043 

Number  put  in  during  the  year  (Lynn)                 .  196 

Number  put  in  during  the  year  (Saugus)    .  35 

Total 231 

Number  extended  during  the  year  (Lynn)  .  28 

Number  extended  during  the  year  (Saugus)  2 

Total 30 

Renewed 76 

Number  discontinued 21 

Number  not  in  use 30 

Turned  on  (new  services) no 

Turned  on  (reoccupied) 205 

Turned  on  (repairs) 28 

Shut  off  (for  vacancy) 199 

Shut  off  (for  non-payment) 31 

Shut  off  (for  repairs) 28 
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STATEMENT. 

SHOWING     THE     NUMBER     OF    BUILDINGS    TO   WHICH   WATER    IS   SUPPLIED, 

ALSO    THE     NUMBER  OF   FAMILIES,    VARIOUS    FIXTURES,    ETC, 

CONTAINED     IN     THE     SAME,     TOGETHER     WITH    THE 

NUMBER   OF   FIRE   HYDRANTS,    DEC.    31,   I903. 


Dwellings    . 

Stores  and  shops 

Factories 

Offices 

Restaurants  and^saloons 

School-houses 

Churches     . 

Bakeries 

Laundries    . 

Engine  houses 

Families 

Boarding-houses 

Faucets 

Water-closets 

Bath  tubs 

Hose  bibs 

Urinals 

Heaters 

Stationary  engines 

Motors 

Greenhouses 

Drinking  fountains 

Stand-pipes  for  fire  purposes 

Stand-pipes  for  water-carts 

Sewer  connections 

Automatic  sprinklers  . 

Hydra  nts      .... 

Hydrants  for  car  sprinklers 


LYNN. 

SAUOUS. 

TOTAL. 

12,047 

979 

I3.0I9 

1,225 

46 

1,271 

205 

3 

208 

50I 

16 

517 

77 

.. 

77 

60 

7 

67 

32 

5 

37 

30 

•  • 

30 

20 

.. 

20 

11 

3 

H 

16,895 

1,072 

17.967 

225 

2 

227 

31.377 

1,865 

33.242 

'4.496 

465 

14,961 

5.43o 

35i 

5.78i 

3.225 

167 

3.492 

187 

8 

195 

330 

67 

997 

165 

7 

172 

25 

.. 

25 

16 

2 

18 

30 

3 

33 

20 

1 

21 

77 

•• 

77 

25 

•  • 

25 

105 

3 

108 

806 

160 

066 

44 

1 

45 

i8 
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STATEMENT. 


SHOWING   THE  YEARLY   REVENUE   OF  THE   DEPARTMENT   SINCE  THE   FIRST 
INTRODUCTION   OF  WATER   INTO   THE  CITY  IN    1871. 


From 
From 

October  i,  i 
fanuary  i,  i! 

From, 

fanuary  i,  li 

From 

fanuary  i,  it 

From 

[anuary  1,1 

From 

January  1,  1 

From 

January  i,  i 

From 

January  1,  1 

From, 

fanuary  1,  1 

From 

January  i,  ii 

From 

fanuary  i,  i! 

From 

January  i,  i 

From 

January  1,  1 

From 

January  1,1 

From 

January  1,  1 

From 

January  1,  1 

From 

January  1,  1 

From 

January  i,  i 

From 

January  1,  1; 

From, 

fanuary  1,  i( 

From 

January  1,  1 

From 

January  1,1 

From 

January  1,  1! 

From 

January  1,  i< 

From 

January  i,  1; 

From 

January  1,  i< 

From 

January  1,  1 

From 

January  i,  i 

From 

January  1,  1 

From 

January  it  1 

From 

January  1,  u 

From 

January  1,  1 

From 

January  1,  i< 

1871,  to  January 

1872,  to  January 

1873,  to  January 

1874,  to  January 

1875,  to  January 

1876,  to  January 

1877,  to  January 

1878,  to  January 

1879,  to  January 

1880,  to  January 

1 88 1,  to  January 

1882,  to  January 

1883,  to  January 

1884,  to  January 

1885,  to  January 

1 886,  to  January 
18S7,  to  January 

1888,  to  January 

1889,  to  January 

1890,  to  January 

1 89 1,  to  January 

1892,  to  January 

1893,  to  January 

1894,  to  January 

1895,  to  January 

1896,  to  January 

1897,  to  January 

1898,  to  January 

1899,  to  January 

1900,  to  January 

1 901,  to  January 

1902,  to  January 

1903,  to  January 


1872 
1873 
1874 
1875 
1876 

1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 
1892 

1893 
1894 

'895 
1896 
1897 
1898 
1899 
1900 
1 901 
1902 

1903 
1904 


$8,989  00 

27,568  15 

47,992  61 

53*545  61 

52,553  26 

60,807  12 

64,002  50 
67.570  14 

73*949  80 

79.635  1* 

80,967  76 

94.419  52 

98.893  54 

114.903  86 

110,089  it 

"6,573  70 

"3507  73 

134.480  77 

»4i'865  53 

154.788  27 

171.744  85 

188.979  88 

177.803  56 

176.655  50 

185,572  88 

190531  33 
183,711  97 
186,658  35 
193699  01 
199003  54 
203.078  45 
215,692  03 
224,440  44 

$4,204,535  40 
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FUNDED  WATER  LOAN. 

Rate 

When  Payable.                                                                                 Per  Cent.  Amount. 

May              i,  1904 3I  $7,300 

January        1,1905 5  200,000 

January        1,  1905 4  150,000 

May              1,  1905 3*  66,500 

December    1,  1905 3|  5,000 

November  i,  1913 4  20,000 

November   i,  1914 3|  31,000 

March         15,  1915 4  50,000 

December    i,  1914 4  20,000 

December    1,  1915 3}  6,000 

April            1,  1916 3|  2,ooo 

May              1,  1916 3*  24,500 

September  1,  1916 4  10,000 

October        1,  1916 4  9,000 

February      1,  1917  ...  3£  6.500 

June              1,  1917 3i  3»?oo 

M?              *'  lW 4  7»5oo 

August        1,  1917 4  5,000 

October       1,  1917 4  2.ooo 

November   1,  1917 4  6.500 

April            1,  1918 4  15^000 

June             1,  1918 4  ,0,000 

July              1,  1918 4  50,000 

April            1,  1919 4  100,000 

July              1,  1919 4  110,000 

January        i,  1920 4  35,000 

April            1,  1920 4  150,000 

April            1,  192 1 4  50,000 

October       1,  192 1 4  25,000 

January        i,  1922 4  50,ooo 

July              i,  1922 4  25f00o 

April            1,  1923 4  40,000 

Tuly               J»  l9*$ 4  165,000 

uly               1,1926 4  5o.ooo 

September  i,  1927 4  25|0oo 

J?,vu           l>l9* 4  25,000 

October       1,  1928 4  10.000 

July               1,  1929 4  35.000 

January        1,  1930 4  25,000 

October       1,  1930 ,        .  4  25,000 

Note  (on  demand) 4  100,000 

July              1,  193 1 4  25fooo 

January        1,  1932 3*  75|0oo 

April            1,  1932 •  3i  325,000 

$2»  167,300 


1 


20  PUBLIC    WATER    BOARD    REPORT. 


REPORT   OF  SUPERINTENDENT. 


To  the  Public  Water  Board: 

Gentlemen, — In  compliance  with  the  city  ordinances  I  here- 
with present  the  annual  report  of  the  Superintendent  for  the  year 
ending  December  31,  1903. 

Water  Supply. 
The  following  ponds  have  contributed  the  water  supply  during 
the  past  year : 

Ponds.  Gallons.  Gallons. 

Breed's 357»<>i4.334 

Birch 604,011,770 

Walden 569»592»5°<> 

Lewis 77»775»25° 

Hawkes 244,798,896 

Total  pumpage  in  1903  . '  1873,992 .750 

Total  pumpage  in  1902               .  1,709,855,000 

Increase  of  pumpage  the  past  year  .  164,137.750 
Total  consumption  of  water  the  past 

year 1,875,197,646 

Total  consumption  of  water  in  1902,  11709,855,000 

Increase  of  consumption    the     past  

year 165.342,646 

The  average  consumption  of  water  per  day  of  5,137,527  gal- 
lons with  an  average  daily  increase  of  452,993  gallons  or  nearly 
one-half  million  gallons  per  day.  If  we  should  figure  the  con- 
sumption of  water  the  past  year  on  the  same  basis  per  capita  as 
in  1902,  which  was  62.42  gallons  to  each  inhabitant  per  day,  it 
would  give  Lynn  and  Saugus  a  population  of  Si, 000. 

The  analysis  of  water  from  the  several  ponds  has  been  made 
in  the  laboratory  the  past  year,  which  show  less  organisms  than 
during  any  preceding  year. 
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Walden  Pond  Dam. 

The  work  of  raising  the  dam  has  been  in  progress  nearly  two 
years,  which  is  of  considerable  magnitude  and  requires  constant 
vigilance  and  care,  to  which  the  members  of  the  Board  have  been 
faithful  in  the  discharge  of  their  duties. 

The  city  is  fortunate  in  having  members  on  the  Board  who  are 
thoroughly  interested  in  our  water  supply,  and  who  are  able  to 
give  so  much  time  and  attention  to  the  work.  In  a  growing  city 
like  ours  it  requires  men  capable  of  looking  forward  to  the  future 
needs  of  the  city. 

After  the  completion  of  the  dam  the  Walden  Pond  basin  will 
have  a  storage  capacity  of  1,754,157,073  gallons  with  a  total 
storage  capacity  of  2,294,619,445  gallons,  showing  an  increase 
over  the  present  supply  of  1,230,516,076  gallons  equal  to  a  daily 
supply  of  3,333,000  gallons. 

It  was  estimated  that  the  increased  supply  of  water  would  be 
sufficient  to  last  Lynn  for  seventeen  years.  It  will  depend  entire- 
ly upon  the  increase  of  population.  If  the  population  of  the  city 
should  increase  as  rapidly  as  it  has  since  the  last  census  was  taken, 
and  the  consumption  of  water  continues  to  increase  as  in  the  past 
year  (which  was  452,993  gallons  per  day)  the  supply  would 
hardly  be  sufficient  to  serve  the  city  seventeen  years,  and  it  would 
be  necessary  to  connect  with  Ipswich  River  for  an  additional 
water  supply. 

However  large  the  population  may  be  the  Water  Board  will 
endeavor  to  see  that  the  city  has  an  abundant  supply  of  water. 

New  Roads. 
Nearly  two  miles  of  road  have  been  built  the  past  year,  which 
will  add  much  to  the  attraction  of  the  park.    The  construction  and 
completion  of  the  road  has  been  ably  presented  by  the  President 
in  his  report. 

Grubbing. 
The  work  of  grubbing  the  shores  and  graveling  the  bottom  of 
the  ponds  have  been  beneficial  to  the  water.     It  has  reduced  the 
color,  also  the  growth  which  have  been  slight  the  past  year,  and 
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when  the  work  is  completed  the  growths  will  not  be  considered 
objectionable. 

Pumping  Station. 

The  grounds  around  the  station  have  been  greatly  improved 
the  past  year.  This  work  will  be  carried  along  each  year  to 
make  the  surroundings  more  attractive. 

The  pumps  were  started  up  to  fill  the  ponds  and  continued  to 
run  twenty-five  days  pumping  202,492,500  gallons  of  water  into 
Birch  Pond  and  254,086,250  gallons  into  Walden  Pond.  The 
pumps  were  run  twenty-nine  revolutions  per  minute,  delivering 
nearly  twenty  million  gallons  per  day,  which  is  two-thirds  the 
capacity  of  the  pumps.  Had  they  been  run  to  their  fullest  capac- 
ity the  work  would  have  been  accomplished  in  seventeen  days. 

New  Main  Pipes. 
Main  pipes  extended  and  pipes  renewed  have  been  laid  in  the 
following  streets : 

New  Streets. 
Fosdick  terrace,  216  feet;  Stanley  terrace,  248  feet. 

Pipe  Extension. 

Western  avenue  (from  car  stable  to  Fairchild  street),  531  feet; 
Tracy  avenue,  48  feet ;  Board  of  Health  stable  (Gas  House  road) 
360  feet ;  cement-lined  pipe  removed  and  relaid  with  cast-iron 
pipe  in  Beede  avenue,  400  feet;  Elizabeth  street,  178  feet; 
Chatham  street  (from  Silsbee  avenue  to  Eutaw  avenue),  959 
feet;  Broad  street  (from  Exchange  to  Atlantic),  2,323  feet; 
Ocean  street  (from  Bassett  to  Atlantic),  1,748  feet;  Carnes 
street  872  feet ;  School  street  453  feet ;  Ellis  street  385  feet ;  Pearl 
street  790  feet. 

Pipe  removed  and  relaid  in  Western  avenue  for  B.  &  N.  R. 
R.  Co.  on  account  of  lowering  grade  of  the  street  600  feet ;  this 
expense  was  borne  by  the  B.  &  N.  R.  R. 

Pipe  removed  and  relaid  in  Bay  View  avenue  for  Sewer 
Department,  on  account  of  sewer  trench  running  close  to  main 
pipe,  and  to  protect  pipe  from  damage  by  blasting  ledge  which 
extended  the  entire  length  of  pipe  laid  which  was  500  feet.  The 
work  was  done  at  the  expense  of  Water  Department. 
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Services. 

New  services  in  Lynn 196 

New  services  in  Saugus 35 

Number  feet  lead-lined  pipe 7»90° 

Number  feet  galvanized  iron  pipe 2,066 

Number  of  services  renewed         ......  76 

Number  of  sevices  extended          ......  23 

Number  of  services  discontinued 21 

Number  of  services  changed  from  old  main  to  new    .  104 

New  service  boxes  in  place  of  old 23 

Services  boxes  repaired        .                 60 

Number  of  leaks  repaired 230 

Number  of  services  frozen    .......  33 

Number  of  services  lowered          ......  11 

Court  services  changed  for  Sewer  Department   ...  2 

Service  pipes  bushed  out *»735 

Lead  connections  renewed  with  corporation  cocks      .  132 

Lead  connections  renewed  without  corporation  cock6,  28 

Meters. 

New  meters 382 

Meters  repaired 471 

Meters  changed     .........  67 

Meters  reset  .                 ........  12 

Meters  exchanged .26 

Meters  frozen 21 

New  meter  boxes 4 

New  meter  boxes  to  replace  old  ones 10 

Meter  boxes  repaired 14 

During  the  year  22  new  gates  have  been  set  in  connection 
with  new  mains  and  15  gates  repaired.  Twenty- two  new  gate- 
boxes  have  been  set  in  connection  with  new  mains,  21  to  replace 
old  ones,  17  gate  boxes  repaired.  One  new  sprinkling  hydrant, 
22  sprinkling  hydrants  repaired,  one  new  fire  hydrant  put  in, 
three  new  fire  hydrants  to  replace  old  ones,  60  fire  hydrants  were 
repaired  and  94  pipe  leaks. 

Respectfully  submitted, 

D.  A.  SUTHERLAND, 

Superintendent . 
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flicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 

Number  of  OrganUmt  per  Cubic  Centimeter. 


Day  of  Examination. 
1903. 


A       6 


£        •*» 


i 

6 


I 

a 


i 

£ 

0 


i 

E 


Number  of  Sample    .  .  4375©  44' 43  444V7  44SS5  45*74  45744  4035  a  40717  47103  475A0  4^^  o  vr% 


Plants. 

DtATOMACEA :  IJ 

Aiterionella ° 

CvclntelU o 

Melotira '      o 

Srnrdra « 

T'atwllaria u 

I 

CxAXornrcEJt. :  | 

Anabxna 0 

Mentmopedia     .  .  .         0 

Alom:  0 


p*  r 


50 


704     15a    *>73     r;i     546    ir>^       74 
I  JO        37        51     iftoo  j   176        iS      35S         15 


5*  9 

eo       30       30  o 

S;     ^         1  5 

>*>     43*     ^4  **5 


44  '  «m 


400 


55* 


is 

TT 


40     3* 


3" 

JL. 


1 

•4 


■Ji L 


Animals. 

iNruaoaiA: 

Dinobryon  .  . 
Kuglcn.i  icu»  . 
Glcmxiinium  . 
Prndinium  .  .  , 
Raphidomona* 
hynura    .... 


C«r*TAc«A : 
Bo^mina    ... 
Cvclop*  .... 
DaphnU     .   .   . 

MlM  KLLANKOl")  ' 

Zu^g.da    .  .  . 


°  I 


o  7S 

o  14 

4  \ 

4  IS 


±1 iit_ 


1 


AS       39       *>* 


V 


y> 

1$ 

0 

0 

43 

4 

0 

0 

0 

»4 

pr.      pr. 


Total »3 


5  ' 


4"      »3>      573     W 


pr. 


J LLJL 


r. 

pr. 

0 

P* 

r. 

P» 

P»- 

P* 

O 

0 

or. 

a5S    Jj65      4*V    i»V    <*3*      »"■* 
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Microscopical  Examination  of  Water  from  Breeds 
Pond,   Lynn. 


dumber  of  Organisms 

per  Cubic  Centimeter. 

Day  of  Examination. 
I9°3- 

inuary  15. 
ebruary  11. 

1 

6% 

a 

**> 

C8 

d 

V 

a 

• 

s 

1     6 
1    1 

1       — 

a 

1 

1  i 

ji 

* 

1 
d 

i 

E 

2 

A  |   to 

S 

< 

s 

•— » 

s 

< 

1    ^ 

1  0 

1  fc 

Q 

Number  of  Sample    .  . 

1 
4375»  |44»44 

44408 

448S6 

45*75 

45745 

4625346718471044756748033 

48379 

Plants. 

1 

_,_ 

I 

1 

Dxatomacla  : 

5  '    59 

27 

5S 

504  1  145 

»598 

580 

1  37 

1 
52 

79 

71 

Asterionella    .... 

Synedra     

Tabellaria 

0  •      0 

1  |    56 

41      0 

0 

.1 

3 
23 

*9 

33  ,    70 
212       14 
254  1    61 

1032 

0 

502 

396 

0 

1S4 

1     26 

1  ,S 

:    11 
0 

33 

38 

7 
29 

59 
10 
1 

Cyanophycejb  : 

0!       , 

2 

0 

0  1    33 

138 

0 

1  0 

1  , 

0 

0 

Anabsena 

Merismopedia    .  .  . 

0 
0 

O 

0 

0 
0 

0 
0 

0 
0 

23 

0 

96 
32 

0 
0 

0 
0 

5 

0 

0 
0 

0 
0 

ALOiB: 

0 

2 

0 

10 

4S 

47 

53 

8 

11 

'4 

7 

8 

Animals. 

Infusoria  : 

IC 

145 

44 

H 

34 

»9 

20 

26 

10 

»5 

5 

1 

Dinobryon 

GJenod'inium   .... 

0 
0 

|6 
126 

36 

2 

11 
0 

34  |       1 

°l      ° 

4 
0 

2 
20 

1 
1 

9 

4 

1 
0 

0 
0 

Vermes: 

0 

O 

1 

, 

41       1 

0 

0 

0 

0 

0 

1 

Crustacea : 

Bosmina 

0 

O 

0 

0 

0 

pr. 

0 

0 

0 

0 

0 

0 

Cyclops 

0 

0 

pr. 

pr. 

pr. 

pr. 

pr. 

pr. 

0 

0 

pr. 

0 

Miscellaneous : 

1 

1 

Zoogloea 

s1    s 

3 

5 

s 

3 

5 

3 

5 

5 

4l 

5 

Total 

20 

212 

77 

ssj 

595 

238 

1809 

1 

617 

63 

9> 

95l 
l 

S6 
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flicroscopical  Examination  of  Water  from  Qlen  Lewis 
Pond,  Lynn. 

Number  of  Organism*  per  Cable  Centimeter. 


Day  of  Examination. 


J    1 


<     a 


?     2 

►»     » 


o 


Number  of  Sample    .  .  I  *+»7  444<»  44**7  45*7*  4574°  4**55  4°7  W  47loS 


Plants. 

Diatomacia: 
Synedra  .... 

Cyanomiycea: 
Anabama  .  •  . 

Alc*  : 

Animals. 

Infusoria: 
Dinohrvon .  .  . 
Euglena  .  .  . 
Glrmxitnium  . 
Synura  .  .  .  . 
Trachclnmonaa 
VorticelU  .  .   . 

Vermes 

Cm-ftTACBA : 
Botmina   .  .   . 

Ml'CELLANEOL'4 

Zoo^.q*  .  .  . 

Total 


«7 

3 

tf 

u 

•1 

a 

1$      IOIv 

is 

o 

5 

0 

o 

o 

I 

i      g*4 

5 

o 

_i_ 

a 
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I 
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o       i7 
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o   17S 
5    • 


o 

so 


o    17 
»5   »7 
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3'   S5* 


«5 

*SS 
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•5 

jj 

<j 

*4 

t> 

71 


0 

s 

(1 

4 

^ 

5'" 

a 

<i 

V 

*9 

J 5 L 


75   TV   4»5   44   »»V   J* 
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Microscopical    Examination  of   Water  from  Hawkes 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


^ 

I 

0 

1     « 

0 

Day  of  Examination. 

•/» 

£ 

. 

** 

3  1 

*'  Si 

js 

1003. 

Januar; 
Februa 

8 

On 

X 

a 
< 

0 

t» 

c 
3 

in 

-1 

< 

a 

*l 

Octobe 
Novem 

B 

i 

Number  of  Sample    .  . 

4375*|44»45 

44500 

44888 

45377 

45747  40254  40730 

-  -      :    -   |      - 
47io6|47568(48034!48.'l3o 

Plants. 

1 

Diatom  ace  a  : 

87  '     14 

7 

1* 

161 
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43 

$° 
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99 
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21 
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2 
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21 

0 

si 
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1 
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4 

30 
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0 
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0 

0 

0 

20 

3 

H 

3 

39 
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«5 
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Infusoria  : 
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0 
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0 
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1 
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I 
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Crustacea : 
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1 
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1 
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Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 

Number  of  OrganUms  per  Cubic  Centimeter. 


Day  of  Examination. 


Number  of  Sample    .  . 
Plants. 

DlATOMACE.*: 

Aftterionella 

CyclotcMa 

Tabellarta 

CYANOrHYCIA  : 

Anabaena 

Chroococcut.    .  .  .  , 

Aloa: 

Raphidium    .  .   .  .   , 

Animals. 

IicrvftoitiA : 
Dinobnron 

Mjilnmonat      .    .   .    . 

M»nit 

Svnurj 

Vorticclla 

Cml^tacba: 

Boimmj     ...... 

Cyclop* 

Ml^CIt  LANIOt'n 

Z<*»|£i<ra 

Total 


44SS0  45»7S  45740  46J56  4*731 


**  in  f? 


*      lit*         o         S       73 
11        h$        30        *S  3 

11         1         >       6a     joo 


JL 


190 
18 


*»  .   7'  ! 


JL 


3°       35 


j 
74 


o     pr. 
pr.      pr. 


5         3  5         S        «« 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 


Plants. 

DlATOMACE.K  '. 

Cyanophycb^b  : 

ALGiB  : 


Number  of  Sample    .  .  43754 
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4450I 


448^0 


4S*79 


4S748 


6 

v> 

u 

S 

"3 

3 

be 

s 
< 

46257 

46722 

47107 

a6       57       12       27 
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*■ 

u 
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* 

b 

8 

> 
0 

0 

Z 

47569 

48035 

0 

4 

4S38I 


oi      01      01      01      01      41      01      01      0|      o  1      01      o 
o  I      o  1      2  I      o  I      a  1    58  I      4  1      1  I      o  I      ol      si      o 


Animals. 

Infusoria  : 
Chlamydomonas 
Dinobryon  .... 

Svnura 

Uroglcna  .... 


Vermis: 


Crustacea 
Cyclops  .  . 
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Zoogloea    .  .   . 


2  I 
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000000 
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000000 
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000000 
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Total 
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Microscopical  Examination  of  Water  from  a 
Faucet  in  Lynn. 

Number  of  OrganUtn*  per  Cubic  Centimeter. 


Day  of  Examination. 
iooj. 


t     s 

I   I 

A     ft. 


1 


•^  •%  n 


1      *      2 
<     a     A 


i 
I    I 


I 

S 


s 


Number  of  Sample   .  .  J^  J^«  3^«  J^J°  3Q9W  4<MV7  4"°^  4«^  4»»4V  4J»'\J  4*4*»5 


Plants. 

Diatom  a  ce.« 

Melosira    .   .    . 
Tabellaria     .  . 


CVANOrHYCIA: 

Aloa: 


Q 

A 

4 

J0 

'J9 

DO 

J7» 

ifo 

lot, 

»7 

1 

() 
0 

o 

4 

o 
o 

o 

146 

O 
1*) 

II 

544 

3 

i5» 

•"7 

0 

0 

c 

o 

o 

o 

o 

0 

O 

1 

1 

} 

, 

p 

o 

o 

o 

J 

S 

a 

tJ 

1 

11 

3 

0 

Animals. 


Infusoria: 

Dinobrjron 

Virmii  : 


4 

1 

6 

*5 

11 

1 

*} 

1 

J 

0 

1 

0 

0 

$ 

*4 

7 

0 

*S 

0 

1 

0 

0 

0 

0 

0 

0 

a 

0 

j 

0 

0 

0 

0 

Miscellaneous 
Zoogltra    .  .   .  . 
Sponge  tpiculra 


5 
o  I 


TotAl 


71      *S5      i*>     404      17  j      11, 
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TABLE   I. 

CONSUMPTION   OF   WATER   FOR   THE   YEAR    ENDING    DEC   31,    I903. 


January  .  . 
February  , 
March.  .  , 
April  .  .  , 
May 
June  .  .  .  . 

July 

August  .   , 
September 
October  . 
November 
December 


Totals  and  averages . 


S 


167,081,707 
147,391,488 
154,430,625 
146,257,006 
164,865,100 
152,272,822 
169,190,736 
159,828,641 
»54i07<>.7S8 
154.S70.a9S 
143.687,393 
161,661,046 


>  o. 

< 


5.389.732 
5,360,410 
4.981.311 
4.875.333 
5.3»8,239 
5.075.76i 
5.457.766 
5.155.763 
5.135.693 
4.986,13s 
4.789.58o 
5.3I4.S73 


i.S75.'97^6  5.137.537   453.993 


834.591 
873,039 

735.564 
576.955 
777.44S 
121,386 
474.673 
104,077 
484.073 
354.734 
222,951 
205,202 


8 


H 

< 


66.54 

64.94 
61.50 
60.19 

65.66 
62.66 

67.38 
63.65 
63.40 
61.56 
59.13 
64.38 


6343 


V  3 

>  « 

< 


67.37 
65.76 

63.37 

60.94 
66.48 

63.45 

68.32 

6445 

64.30 

63.33 
5987 
65.19 


64.33 


Basis :    Population,  Lynn  and  Saugus,  Si  ,000, 
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PUBLIC    WATER    BOARD    REPORT. 


TABLE     II. 
AMOUNT  or   WATER   DRAWN   FROM    EACH   SOURCE   DURING   THE  YEAR  19c). 


Brred*i.  Birch.  Walden.  I.ewi».      I    Hiwkrt 


January    .       ,      5,7Si,ooo 1jo.n95.a50 

February     .   | 35.,*>»75t>     »,'^3*.;5» 

March   .   .   .       S5.i77.31j       ft\7W-4j;      


I 


VJ43»JJJ       54.' 


o,^76,U5     1fti.4iS.S75 

»J/*5iJ75  ' '*M44.J7S 
i6.iji.uoo 


JO.i47.*5" 


April 
M,y  . 
June 

July    .   .   .  .        i6.ui.ooo 153 .J7vx*> 

Augu«t     .  .  I i<So,43\a5<J 

September  .1 40,7 35^)0       JJ, 150,450       <*S.4S.57° 

October    .  .  ,    '^,314,167       S1.074.Su 9,485,500 

November  .   |    03,015.0*1        J5.o*MU 54^3^140 

December i5vrSiN$oo 


TotmJ. 

IOTi|/>i4,5  ■ 

14V  <V  «  ■> 
«$J.V.7$" 
i4\.5«?.C» 

l'*%4j\i$* 

"5^*74.5™ 
»4i»^5  < 


J57.Si4.JJ4     ''MrOii 


5Sv.5gj.5tK,       77.775.J5"     *44.79S.H/'      i.S7W«yJ.;V4 


T 


1 


32 


PUBLIC    WATER    BOARD    REPORT. 


TABLE     II. 
AMOUNT   OF   WATER    DRAWN    FROM    EACH    SOURCE    DURING    THE   YEAR   I9C3. 


January 
February 
March  . 
April     . 
M..y  .   . 
June  .    . 
July    .  . 
August 
September 
(Mober     . 
November 
December 

Tot j I*   . 


Breed's. 

SjSj.ooo 


Birch. 


Walden. 


1.4 


.   .   .     130.095,150 

1 35.»*>.750     •«a^a.;5) 

SS.'H.JU  ,   ^.7»y-437     ...... 

I    S9.343.33j      54.*"."7 

I 

0,170,1*5     10i.4jS.s75 

1    JJ/^S.JTS  *  u6.i44.J7S 

J    i<V  ji.iioo 153370,000 

i<Vm.V*.*5» 

4«.7i5.°oo  l*,t9>'*S°      ^.4^.570 

,    ^,3>4.«67       S«/»74AU  ' 9*&S*S<x> 

,    03,015,0*1       i5-9So-.nJ  , 


H.wke* 


jo,  147**50 


54.^.'40 

iSv.siSSoo 


I.*.,. 

lO^/'iJKj  ■ 
14V"? ;  $*> 
»S>V>7S  - 
<4^<5  «« 

k  .o'.»> 
»$*.*74*5»> 
»41-s>«$*- 


3S7.S'4.iV»     0^4,011,770     5Sy.59i.5c1r,      77J75.-»5°     ^.Ttf.XfO      1.S71.  ***.;?  » 


r 


r 
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PUBLIC    WATER    BOARD    REPORT. 


flicroscopical  Examination  of  Water  from  Birch 
Pond,  Lynn. 

Number  ol  OrganUmt  per  Cubic  Centimeter. 


Day  of  Examination.       -         K 

x  i 


i     a     • 


2 


1 1 

*     6 


I  i 


Number  of  Sample    .   .  4375°  44'43  444V7  44SS5  45*74  45744  4**5*  4*7» 7  47« °J  475*>  4,»P  4*>7* 


Plant*. 

DtATOMACB A  : 

Atterinnella  •  • 

C\ciotc;u .  .  . 

Melosira    .  .  . 

SvnnirA      .   .  . 

Tabcllaria  .  .  . 

CYA^orHrcajK: 

Anabvna  .   .   . 
Merumopedia 

Alga: 


37<*     91"     ?>4 


50     1*0 


37 
$* 

3'"» 


51     1000  j  176        iS     Ji*        15 


50       y» 
5;      jr»s         1 
»*>     43s     T4 


5 


4no 


a 

J 

t 

IOJ 

w 

t 

s 

4* 

M 

410 

ST» 

K 

*       47       Si 


-ii L 


Animals. 

iNFt'koaiA : 

Dinobrvon     .    .    . 

KutflrttJ  4Cu»  .    . 

(»lcniHiinium  .  • 
Pcrnhtuum  .  .  . 
Ra|>hidoinona*  . 
Synura 


Virmiv 

Cai-TAraA : 
Ro*imna    ... 
(.  \»  lop*  .... 

D^.iIUJ       .    .     . 

MiM  » LLASisor* 
Zo.»U.cr»    .   .   . 

Totjl 


0 

7S 

0 

M 

4 

A 

4 

IN 

J3      '* 


J* 2SL 


3* 
o 

43 


pr. 

pr. 

(i 

P* 

pr. 

Pr 

P* 

Pr 

0 

0 

pr. 

*■     »      s 5 I 5 LL-i s      *       ' 

4''      M1      573     ,*7I      v,)     '55    **^5      4**    >»&     "rj*      »*>* 
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Microscopical  Examination  of  Water  from  Breeds 
Pond,   Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


. 

- 

d 

l 

|     = 

d 

Day  of  Examination. 
1903. 

IT 

s 

§ 

9 

w 

-8 

2 

S 

s 

< 

OS 

d 

41 

e 
s 

I 

•> 

3 

1 1 

1  w 

1  f 

'1 

1  1 

0 

1  z 

E 

2 

Q 

Number  of  Sample    .  . 

4375« 

44M4 '44498 

44886 

45*75  ;4S74S!463S3467 18  47104  47567  48033)48*79 

1         !         ,                           ,         1 

Plants. 

! 

Diatom  ace^i  : 

5 

59 

1 

ss 

,fft. 

>45 

1598 

580 

1    37 

$a 

7° 

7. 

Asterionella    .... 

Synedra 

Tabellaria 

0 

1 
4 

56° 

0 

O 

.1 

3 
*3 
»9 

38 

313 

*54 

70 
0? 

1033 

0 

563 

396 

0 

184 

26 
0 
10 

11 

3s 

7 

39 

59 
10 

1 

Cyanophyce^b  : 

0 

I 

3 

0 

0 

n 

I3S 

0 

0 

5 

0 

0 

Anabaena 

Merismopedia    .  .  . 

0 

0 

0 

0 

O 
0 

0 
0 

0 
0 

»3 

0 

9* 
3» 

0 
0 

0 
0 

5» 

0 
0 

0 
0 

Aloa: 

0 

a 

0 

10 

48 

47 

58 

8 

11 

»4 

7 

8 

Animals. 

Infusoria  : 

10 

M5 

44 

'4 

34 

19 

30 

36 

10 

^ 

5 

1 

Dinnbryon 

Glenodinium   .... 

0 
0 

16 

136 

36 

" 

34 
0 

0 

4 
0 

3 

30 

1 
1 

9 

4 

0 

0 
0 

Vermes: 

0 

0 

1 

1 

4 

1 

0 

O 

0 

0 

0 

1 

Crustacea : 

Bosmina 

Cyclops 

0 
0 

0 
0 

0 
pr. 

0 
pr. 

0 
pr. 

pr. 
pr. 

0 
pr. 

0 

pr. 

0 
0 

0 
0 

0 

pr. 

0 
0 

Miscellaneous : 
Zooglcea 

5 

s 

3 

5 

5 

3 

5 

3 

s 

5 

4 

5 

Total 

30 

aia 

77 

8S 

595 

a38 

1809 

.„ 

6i 

9« 

95 

S6 

26 


PUBLIC    WATER    BOARD    REPORT. 


/licroscopical  Examination  of  Water  from  Glen  Lewis 
Pond,  Lynn. 

Number  of  Organisms  p«r  Cubic  Centimeter. 


Day  of  Examination. 
•903. 


V      -  -      1 

i     x     <     a     A^    <     4 


Number  of  Sample 


44*>7  4MW  44>*7  4S*?6  4574*  4°*55  4°7'V  47"  °S 


Plants. 

Diatom  aci^: 
Sjrnedra  .  .  .  , 

Cvanoprycba: 

Anabatna  •  •  , 


Alga: 


»7 

a 

J7 

tf 

'4, 

4 

IS     Ifity 

11 

0 

5 

L 

0 

0 

1      g*4 

1 

5 

0 

_i- 

a 

JBL- 

$ 

0        .7 

50 


»7S 


0 


o        17 
»5       »7 


Animals. 

lKri**oniA. 
Dinobryon  .  .  . 
Eugirna  .  .  • 
Olrnodinlum  . 
Synura  .... 
Tr.u  helomona* 
Vorticella  .  .   . 


Verm  lb 


Cnr^TACKA : 
Bovtnina   . 


Mkcbi  LAttmovn: 

Zix^.a*    .   .    . 


Toul 


I  I 

'     4s       74      3*7 


75 


3»      3SS 


*4 


S 

4 
5"> 


4»5 


44     aig       jj       74    ioaa 
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Microscopical   Examination  of  Water  from  Hawkes 
Pond,  Lynn. 


Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 

»/» 

u 
>> 

f» 

6 

4" 

X 

0 

u 

1903. 

s 

c 

cs 

2 

£ 

3 

a 
< 

OS 

2 

0 

V 

c 
s 

•— > 

"3 

at 
3 
be 
9 
< 

a 

a 

V 
CO 

! 

O 

E 

> 
0 
Z 

6 
8 

q 

Number  of  Sample    .  . 

4375* 

44»4S 

445°° 

44888 

4S»77 

45747 

4**54 

46720 

47106,47568 

4S034 

48380 

Plants. 

| 

Diatom  ace.*  : 

S7 

14 

7 

16 

161 

iaa  1     43 

5° 

14a 

99 

99 

7 

Asterionella 

Cyclotella 

Tabellaria 

ai 

66 

0 

S 
6 
0 

4 
a 
0 

2 

4 
ao 

'3 

2 

»4 

ai 
13 
3 

0 

39 

77 

40 

53 

»7 
5l 

1 
0 

»5 

Cyanophycba  : 

0 

0 

0 

0 

0 

34 

0 

7 

0 

0 

0 

0 

Anabsena 

0 

0 

0 

0 

0 

ao        0 

| 

0 

0 

0 

o;       0 

Alg^b: 

0 

0 

0 

4 

5 

S6        6 

3 

4 

4 

Si        I 

Animals. 

Infusoria  : 

0 

1 

10 

*3 

a 

0 

'43 

32 

30 

10 

25 

323 

Dinobryon 

Glenodinium    .... 

0 
0 

? 

I 

'J 

°o 

0  1  138 

0  !     0 

0 
25 

2 

ao 

10 
0 

23 

0 

321 

1 

Vermes  : 

1 

1   0 

. 

I  . 

1      , 

0  1     0 

0 

0 

0 

1        0 

0 

Crustacea : 
Sida 

0 

0 

0  1  pr. 

Miscellaneous, 
Zooglaea    .   .s  .  .   .  . 

3 

i      , 

3 

? 

3 

3 

* 

4 

3 

3 

ToUl 

9i 

'7 

ai 

79 

17a 

1S5 

i97 

95 

1S1 

"7 

1                   1 

'35  |  344 

2S 


PUBLIC    WATER    BOARD    REPORT. 


Microscopical  Examination  of  Water  from  Walden 
Pond,  Lynn. 

Number  of  Organisms  per  Cubic  Centimeter. 


Day  of  Examination. 
1003. 


Number  of  Sample    •  . 

Plants. 

DiatomacBj*: 
Asterionella .  .  .   . 

Cyclotclla 

Tabcllaria 

CYANorHYCI.«  : 

Anabaena 

Chroococcu*.    .   .   . 

Alo.« 

Raphidium    .... 

Animals. 

lNri'«OKIA  - 

Dinobnron 

Mjllomonjs      ... 

Monii 

Svoutji 

Vortirrlla 

Vbrmbo: 

Cai'*TAr«*  : 

Bosmiru     ..... 
Cyclop* 

MtM  at !  AN  SOL'S 

Z'X'tfl'r* 

Total , 


35       A      ^ 


S 

m 

9 
< 


44*180  4517s  45740  yas*  y*T«i 


rf 

JOJ 

f 

'tf 

4*9 

, 

It 

u 

•5 

1 

0 

*> 

s 

s 
as 
6s 

7* 

J 

4 

0 

V* 

'?' 

•4  , 

t                     '       ° 

4 

0 
0 

0 

1 
190 

4  ' 
0 

S 

_!L- 

MS 

iS 

P 

3v 


y     35 


3 

74 


pr. 


pr. 
pr. 


5         3  5         S        ■<> 


Si      «7     **'      4  IS      5»3 
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Microscopical  Examination  of  Water  from  Saugus 
River  at  Montrose. 


Number  of  Organisms  per  Cubic  Centimeter. 


6 

. 

. 

Day  of  Examination. 
»9°3. 

>» 

39 

9 
S 

43754 

c« 

s 

u 
V 

h 
44146 

•s 

44501 

d 

a 

< 

448CO 

1? 
45^79 

0 

V 

c 
s 

•— » 

45748 

"3 
•—I 

46257 

s 

3 
4672a 

i     ° 
«     2 

CO         O 

47»07  47569 

u 
V 

E 

V 

> 
0 
Z 

48035 

s 

Number  of  Sample    .  . 

4S381 

Plants. 

DlATOMACE.B  : 

7 

4 

!$ 

9 

26 

57 

12 

»7 

11 

0 

4 

1 

Cyanophycea  : 

0 

ol      0 

0 1    0  1    4 1    0 1    0 !    0 

0 

0!   0 

Alom  : 

0 

1 
0  1      a 

0 1    2 !  58 1    4 1    1 1    0 

0 

S  1      0 

Animals. 

Infusoria  : 
Chlamydomonas 
Dinobryon .... 

Svnura 

Uroglcna  .... 


Vermes  : 

Crustacea 
Cyclops  .  . 


Miscellaneous, 
Zooglcea    .  .   .  . 


39 


6  3  I  1  o 
0000 
0100 
0000 
1000 

0000 


pr. 


Total 14 


'6  I    59  I    "       31  I  ia8  I    24  I    34       82 


15  '     10 


3° 


PUBLIC    WATER    BOARD    REPORT. 


Microscopical  Examination  of  Water  from  a 
Faucet  in  Lynn. 

Number  of  Organism*  per  Cubic  Centimeter. 


Day  of  Examination.       *       *,       «; 

,9°3'  S      |      f      r       k      v       ^      _ 

o        *£        ■        o»        «        z        —        arc- 


:  ■  *    |    i 
MM 


Number  of  Sample   .   .  JS504  38991  30*71  jonjo  39999  40*07  410*/*  415*4  4*640  43»*3  4*4*5 


Plants. 

Diatom  ac a.« : 

MeIo*ira    .  . 

Tab* II aria     .   , 


CvAKorHTca^: 


0 

ft 

4 

¥> 

*¥* 

!X> 

T*7S 

%P 

ifto 

7 

1 

0 
0 

0 

4 

0 
0 

0 

140 

O 
IJO 

II 
344 

3 

l$0 

107 

0 

4 

C 

0 

0 

0 

0 

0 

O 

4, 

1 

} 

, 

O 

0 

0 

0 

2 

s 

a 

u 

, 

II 

j 

O 

Animals. 

lnrtM>aiA: 
Dinobryon    .  .  , 

VlRMBt: 


4 

I 

U 

*\ 

11 

i 

*J 

1 

j 

0 

1 

0 

0 

5 

H 

7 

0 

*3 

0 

1 

0 

0 

O 

O 

0 

0 

3 

« 

a 

0 

0 

*> 

u 

Ml^CBLLANEOl'S 

Z'H>jflaa    .   .    .   . 
Sponge  apiculct 


TotaJ 


JS5      tJ/»      4*4      173      1S1 


•3 
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TABLE   I. 

CONSUMPTION   OF   WATER   FOR  THE   YEAR    ENDING    DEC.   31,    I903. 


January  .  < 
February 
March.  . 
April  .  . 
May 
June .  .  .  . 

July 

August  . 
September 
October  . 
November 
December 


c 

JO 

Q. 

E 

s 
« 
a 
0 
u 

consumption 

r. 

w 

« 

c 
>> 

'5 

c 

0 

s 

< 

& 

8 

> 

< 

167,081,707 

5.389.73a 

834.591 

147,391,488 

5,360^410 

873,039 

154.4a0.635 

4^8*.3n 

735.564 

146,357,006 

4375»a33 

576.955 

164365,100 

5.318.339 

777.44S 

153,373,833 

5.075.761 

131,386 

169,190,736 

5*57.766 

474.67a 

159.sa8.641 

5.i55.76a 

104.077 

154.070,788 

5.135.693 

484.073 

154.570,395 

4.9*6,138 

354.734 

143.687.39a 

4.7S9.580 

323,951 

161,661,046 

5.ai4.S7a 

305,303 

LS75.197.646 

5.i37.5a7 

453,993 

H 

< 

n 

V  s 

>  M 

< 

66.54 

67-37 

64-94 

65.76 

61.50 

63.37 

60.19 

60.94 

65.66 

66.48 

63.66 

63H5 

67.38 

68.32 

63.65 

6445 

6340 

64.30 

61.56 

63.33 

5913 

5987 

64.38 

65.19 

Totals  and  averages . 


63-43 


64.32 


Basis :    Population,  Lynn  and  Saugus,  81,000, 
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TABLE     II. 
AMOUNT  OP   WATER    DRAWN   FROM    EACH   SOURCE    DURING   THE  TEAR  I903. 


January    . 
Kebruary 
March   . 
April     . 
Miy  .  . 
June  .    . 

July  .  . 

Autfuftt 

September 

October    . 

November 

December 

Total*   . 


Breed's.  Birch.  W  a  I  den.  t.ewlf.  Hawkr*.  T«*t*l. 


5,7s  j.coj 1 30.^5, 150 

35.'».75°  "'*3*»;5> 

j    35.177.313      0S.719.437  . 

^343.333      54.*».»'»7 

<Jf370ti»5     10j.4jS.S75 

I    '3^^,375  *  »**.»44.!7S     • 

»6,ui,uoo »SJ-37v**> 

irto,40,aS<' 

4V.735.**10  3a«»Sh.J50      tA**"**S7° 

^.3>4.«67       Si/*74,*3i 9,^,500 

03,015,0*1       35-0^-313 


1    3*M47.*5<> 


S4.\*S.'4° 

»5v.*><S5<» 
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TABLE  III. 


RAINFALL    AT  THE   PUMPING   STATION   FOR    I903 


DAY 

OF 

MONTH. 

3 

a 

rt 

3 

U 

a. 

< 

a 

"3 

3 

be 

s 
< 

September. 

3 

6 

1 

s 

s 

Q 

1      .    . 

a    .  . 

3  •  • 

4  •   • 

i:: 
I:: 

9    •   • 

10  .  . 

11  .   . 

12  .  . 

'3    •  • 
14    .  . 

19  .  . 

20  .  . 

21  .  . 

22  .  . 

*3    •  • 
24    .  . 

3:: 
3:: 

20   .  . 

30  •  . 

31  •  • 

o.Ss 
0.05 

*0.02 

*o-43 
♦0.07 

♦0.63 

0.27 
o.^o 

♦0.05 

*0.20 

23 

o-3S 

O.19 
O.09 
0.8S 

<M5 
0.42 

*o.33 
♦1.52 

*0.I2 

: ; 

•  • 
. . 

0.2s 

0.09 

0.20 
0.21 

'•^ 
1.1S 

0.15 
0.42 

;; 

*  * 

•  ; 

0.70 
0.S5 

0.6*2 

;  ;  1 

0.10 

1.42 

0 
0 
0 

0 
0 

1 
0 

0 
2 
0 
0 

.12 
.09 
•30 

•03 
.27 
.10 
•3S 

•OS 
.04 
.09 
•°S 

• 

; 

*. 

0.0^ 

0.1S 
0.03 

0.07 
002 

0-54 
0.07 
0.0 1 
0.09 
0.85 
003 

2.96 

0.C5 
2.26 
0.05 

0.4a 

0.2S 
0.05 

0.02 
O.3O 

0  02 
O.O3 

O.96 
0.10 

0.17 
0.1 1 

0.03 

0.02 

O.23 
0-7S 

0.47 

0-45 
0.17 
0.03 

0.03 

0  16 
0.07 

0.52 

0.10 

0.62 
0.03 

0.40 

0.37 

0.02 
0.70 

0.( 

0.3 
0.2 

O.7 
O.O 
0.6 

I.* 

J7 

6 

0 

0 
S 
4 

b 

3.2 
*0.I 

0.7 
0.2 

: 

9 
6 

0 
6 

•0.25 
♦0.04 

0.98 
0.24 

0.50 
*o.03 

♦0.09 

*0.3I 

Total 

3.S3 

4.37 

1 
6.1S 

4 

5Ji 

o.„ 

S.56 

■*, 

2.65 

1. 61 

4.C 

)S 

M 

M 

»34 

*  Snow. 
Total  for  the  year  42.6S. 
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TABLE   IV. 

SHOWING   THt   RAINFALL    AT  THB  CITY    HALL   FOR    I903. 


t     $     '     -  !     I     I     I      I 


IS 


3 


<    S    .2,   .2,   <    <!! 


A£*<*A^<*6*i 


•"5 


.  .  . 

.06 

.08 

•  * 

•  •   *   , 

»        •  • 

•7» 

.  . 

.aS 

•03 

.  , 

.  . 

-4« 

•   •   .   . 

.        •  • 

•  • 

M 

.  • 

.   . 

.  • 

•  • 

•30 

•i 

.IV 

*4 

.    . 

.  .  .  ( 

•37 

•  •    , 

•  •    1 

.10 

•  • 

.aa 

• 

.ig 

•aa 

•  • 

•«S 

•.11 

•    • 

.  .  .  ( 

•mi 

•33 

1.18 
•»3 

.08 
1.03 

•  • 

•5» 
.09 

•  • 

*  • 

•   • 

•   • 

*^ 

9 

10  .  . 14    .40 Jt*> 

11 5a   ~*6   .15   .  .   .  .    .or ,ss   ^1 

ii 76 56 

«3 -03 »9 

■4 os       .  .    .04 

.  .   *.o6   .  .   a. 05   .  .   jot 

.  .   •.68   .  .    03 15   .jo   .  .    .ftj   .  . 

.  .   *,oi 13   106   .1* 

' 79 

19  .  .  #  .    .  .    .  .    .  . .og    .01 

*> 34 74   •  •    •»» •-♦ 

ai  .  .  .  .    to   .  .  |  .67   .  .   .  .   a.  15   .17 •  j 

*> 44 01   .14 

a3 /» 

»4  •  ♦  •  •    -o» .4* 

•$  •  •  •  •   'U 51 *■£* 


.aa 70 

.     .07    .  .     .13 .06 

*9 04    .31    .18 •  ij 

30 *>   •  •    »  4« 03    7o    .45 


Total  3.1ft      a-fo      s.ig     3^5        .31      S.18      a.30      a.jft      1.51      j.51       ui       t.% 

•  Snow. 
Toul  for  the  year,  3^.07. 
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TABLE   V. 

SHOWING  THE  DEPTH  OF  WATER  IN  PONDS  FOR  EACH  WEEK  DURING  I903. 


January  5  .  . 
January  12  . 
January  19  . 
January  26  . 
February  1  . 
February  S  . 
February  15  . 
Februay  23  . 
March  1  .  .  . 
March  3  .  .  . 
March  15  .  . 
March  33  .  . 
March  29  .  • 
April  5  .  .  . 
April  12  .  .  . 
April  19  .  .  . 
April  26.  .  . 
May  3  ...  . 
May  10  .  .  . 
May  17  .  .  . 
May  34  .  .  . 
May  31  .  .  . 
_ une  6  ... 
]  une  13   .   .   . 

une  20  .   .   . 

une  *7   .   .   . 
July4  .... 

uly  11    ... 

uly  18  .  .  . 
m  uly  25  ... 
August  1  .  . 
August  8  .  . 
August  15 .  . 
August  33  .  . 
August  29  . 
September  5. 
September  13 
September  19 
September  26 
October  3  .  . 
October  10 .  . 
October  17  .  . 
October  24  .  . 
October  31  . 
November  7 
November  14 
November  31 
November  38 
December  5  . 
December  13 
December  19  . 
December  20  . 


Hawkcs 

Breed's 

Birch            \ 

Valden       Gl 

en  Lewis 

Pond. 

Pond. 

Pond. 

Pond. 

Pond. 

n-i 

»3-5 

\°d 

5.10 

9-5 

34.6 

i3'*o 

3-3 

10.5 

M-S 

11.9 

•  .  . 

10.9 

33.9 

»4-5 

10.6 

>  .  . 

11. 

33.10 

if-7 

9.10 

.  .  . 

10.4 

24. 

16.4 

9.9 

11. 

23.IO 

16.9 

10. 

12.10 

33.8 

17.6 

9.6 

.  . 

13.6 

33.11 

17.9 

9.6 

•  .  . 

14.10 

33.3 

9.10 

.  • 

iS- 

34.8 

19.8 

10.1 

6.1 

S3 

33.9 

19.7 

10.9 

7- 

32.10 

19.0 

11.6 

13.7 

18.1 

33.10 

19.1 

16.3 

10.2 

1S.1 

23-4 

19.4 

19.6 

1S.1 

26. 

20.1 

30.S 

16.8 

18.1 

26. 

19.9 

20.6 

16.8 

18.1 

36. 

19. 

20. 

16.8 

iS. 

25.IO 

J9-3 

I9.O 
I9.8 

»5-7 

17.9 

25-9 

19-3 

i5»6 

\n 

»5-° 

19.3 

17.10 

*5-5 

!9.2 

«7- 

156 

17.6 

25- 

19. 1 

J|-3 

14.11 

ll* 

33 

»9-3 

16.5 

»3-3 

18. 

20.7 

16.10 

14.9 

19. 

*5-9 

20.3 

17.10 

*5-7 

19.2 

35.11 

19.10 

18.9 

14.11 

18.10 

35-9 

»93 

18.6 

14.9 

*5-7 

19. 

17.8 

14.7 

18.1 

35.11 

19  3 

17.10 

!fi 

18. 

35.8 

19.3 

ll'l° 

17.10 

2H 

»9-3 

168 

10. 

»7- 

25 -6 

19.4 

16.7 

9- 

17- 

«s-4 
35.3 

18.10 

13-9 

7.10 
6-S 

i&8 

35*« 

18. 

11.9 

.  . 

164 

24.8 

1S.6 

10.9 

.  . 

15- 

34.6 

iS. 

10.0 

.  . 

1 1.9 

24.4 

17.8 

10.8 

.  . 

8. 

24-4 

17.6 

10.7 

7-» 

24.3 

»7-4 

10.9 

.  . 

5-9 

24.5 

»7-4 

9.6 

•  . 

U 

24.6 

»7- 

t 

.  . 

24.7 

16.8 

.  . 

6. 

352 

16.5 

S-3 

.  . 

.  . 

22.1 

16.3 

U 

.  • 

.  . 

22.1 

15.10 

.  , 

.  . 

21.6 

15.2 

8.6 

.  . 

.  . 

21.6 

14.3 

8.6 

.  , 

.  . 

18.9 

13.3 

8.6 

.  . 

iS. 

«3-2 

S.S 

.  . 

15.10 

13.4 

8.9 

3*6 

3-2 
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TABLE  VI. 

SHOWING   THE   LOCATION   OF   GATES    SET   IN    1903. 


Broad 

Chatham 

School    

Western  avenue  . 

Western  avenue  . 

Western  avenue  . 


On  north  line  of  Nahant  6treet,  16%  feet  west  from 
east  line  of  Broad  street. 

At  junction  of  Eutaw  avenue. 

On  north  line,  12%  feet  east  from  west  line  of  School 
street. 

45/3  fee*  from  stone  post  on  the  northerly  line  of  Fair- 
child  street. 

6-inch  gate  between  the  Highland  main,  to  connect 
the  10-inch  main,  37  feet  south  from  No.  391,  and 
19  feet,  6  inches  east  from  west  line. 

6-inch  gate  between  the  Highland  main,  to  connect 
the  10-inch  main,  20  feet  east  of  west  line  of  West- 
ern avenue,  at  No.  4C1 — 3  feet  south  from  the  south 
corner  of  the  stone  steps. 
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TABLE   VII. 


SHOWING  THE  KIND,  SIZE  AND  NUMBER  OF  WATER  METERS  IN  USB. 


Trident  . 
Thomson 
Lambert . 


765 
»73 
337 
Hersey '    So 


%in. 


Ball  and  Fitts .  . 

Union 

Nash 

Niagara 

Columbia 

Crown 

Empire 

All  others 

Motors 4 


29 
3 
57 
33 
47 


Totals I  1,539 


%  in.    1  in 


S30 

3S7 
291 

65 
28 
21 
»4 
aS 
5 
5 


1,66  j 


95 

77 
3' 

a 
16 

6 


3  in.  I  3  in. 


3  » 


4  in. 


4>  3         «3 


Total 

1,700 
626 
6S1 
'49 
73 
56 
73 
65 
5* 
1a 

3* 
'9 


3.53S 
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TABLE  VIII. 

SHOWING   CONSUMPTION    IN   GALLONS   OF   ESTIMATED   AND   METERED 
QUANTITIES. 

Domestic,  non-metered           ....  I»°76,753,475 

Manufacturing,  metered         ....  300,000,000 

Domestic,  metered 190,000,000 

Loss  in  registration,  5  per  cent,  estimated     .  2,450,000 
Loss  in  distribution,   10  per  cent,  estimated 

pumpage 187,399,275 

CITY    PURPOSES. 

Street  sprinkling 47,390,000 

Watering  troughs   ......  33,000,000 

Schools 17,000,000 

Fires 5,000,000 

Sewers 3,000,000 

Highway  Department 3,000,000 

Engine  houses 2,000.000 

Fountains        .......  2,000,000 

City  Hall 1,000,000 

Police  Station 1,000,000 

Health  Department 1,000,000 

Cemeteries 500,000 

Public  Library 500,000 

Water  Department           .....  500,000 

All  others 500,000 

117.390.000 

Total 1 .873,992. 750 


TABLE  IX. 

SHOWING  TOTAL   LENGTH    AND   SIZES   OF   SERVICES   LAID   IN   LYNN 
AND    SAUGUS. 


6  in. 

1 

2  in. 

1    1,06$     1 

1 

1V2  in. 

1  in. 

I 

%  in. 

\k  in. 

Total. 

13a 

i»»53 

!  4.648 

'      666 

1,066 

'59 

9.S77 
».73» 

.  .   .   . 

I 

Total 

»3» 

|   i,o6S    j 

».'53 

,   5-3»4 

3.7S3 

■59 

11,609 
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TABLE   X. 

SHOWING   THE   SIZE   AND   TOTAL   LENGTH   OF  IRON  PIPE  LAID   IN    I903. 


Carnes* 

Chatham*   .... 

Ellis* 

Fosdick  terrace   . 

Ocean*    

Pearl*      

School* 

Tracey  avenuef  . 
Western  avenuef 
Western  avenue* 


WHERE   LAID. 

10  in. 

Broad*     ...       

2,338 

8  in 


I 


600 


2,93s 


,748 


53» 


3,379 


6  in. 


400 


959 


790 

454 

48 


3,651 


4  in. 

Total. 

.  .  . 

400 

3,3*3 

872 

872 

959 

3S5 

385 

216 

316 

'.748 

790 

454 

48 

53> 

600 

M73 

9.331 

♦Total  length  relaid  .  .  , 
fTotal  length  extended 
Total  length  new   .  .   , 
Total  length  system  . 
Total  in  Swampscott  .  , 
Total  in  Saugus  .   .   .  , 


MI  LBS.     FRET. 
I  3.256 

579 
216 

"5 
1.788 

4.753 


»35 


18 
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SUMMARY   OF   STATISTICS. 

For  the  Year  Ending  December  31,  1903 
In  form  recommended  by  the  New  England  Water  Works  Association. 


Lynn  Water  Works,  Lynn,  Essex  Co.,  Mass. 


GENERAL    STATISTICS 

Population  by  census  of  1900, 
Date  of  construction, 
Owned  by 
Source  of  supply, 
Mode  of  supply, 


68,513 

1871 

City  of  Lynn 

Artificial  ponds  and  river 
Pumping  to  reservoir 


PUMPING    STATISTICS. 

i.      Builders  of  Pumping  Machinery, 

E.  D.  Leavitt,  and  A.J.  L.  Loretz 

2.  Description  of  fuel  used, 

a.  Kind,  soft. 

b.  Brand   of  coal    U6ed,    Georges 
Creek. 

c.  Average  price  of  coal  per  gross 

ton,  delivered,  $5.00. 

d.  Percentage  of  ash,  9.8. 

e.  Wood,  price  per  cord. 

3.  Coal  consumed  for  the  year,  in  pounds, 

3,654,700 
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4.  [Pounds  of  wood  consumed]   -f-  3  = 

equivalent  amount  of  coal,  pounds, 
40.  Amount  of  other  fuel  used, 

5.  Total   equivalent  coal  consumed  for 

the  year  :=(3)— j— (4) ,  in  pounds, 

6.  Total  pumpage  for  the  year,   in  gal- 

lons, with  allowance  for  slip, 

7.  Average   static   head    against    which 

pumps  work,  in  feet, 

8.  Average  dynamic  head  against  which 

pumps  work,  in  feet, 

9.  Number  of  gallons  pumped  per  pound 

of  equivalent  coal  (5), 

512.7 

_         Diitv gallons  pumped  (6)  X  S.34  (lbs.)  X  100  X  dynamic  head  (S) 

10.  UUiy  —  Total  fuel  consumed  (s). 

73.633.725 

COST    OF    PUMPING,    FIGURED    OX    PUMPING    STATION    EXPENSES, 

VIZ.,    $i5,773-85- 

11.  Per  million  gallons  pumped, 

$8.42 

12.  Per   million   gallons    raised    one   foot 

(dynamic), 

$.005% 


3,654,700 

1.873,992,750 

148.58 

'5<M5 


42 


PUBLIC    WATER    BOARD    REPORT. 


1 

On  in  in 

CO  ^*- 

vo 

fOONTj- 

~  °°. 

xr^ 

oc 

rj-r^ 

On  in 

in 

I 

oc 

rj-  M 

2  »n 

CO 

in  »-•    »-• 

O    CO 

n 

on~  « 

VO    CO 

m 

oo 

ON  -^ 

CO  0 

VO 

</5- 

**    ** 

rh 

o\ 

to  O 

^5- 

*? 

invo 

DO 

n  vo 

in  O   ^ 

DO 

o 

in 

«  00 

6  6  4- 

00    0    co 
vq^  co  "^ 

(0 
U 

D 
H 

# 

4-1 

ON 

vo" 

C?\ 

5! 

c 

CU 

e 

DO 

«T 

M 

cd^vo" 

^  VO     ON 

00    "-»  VO 

5 
z 

u 
a. 
X 
u 

« 

v 

*N» 

CU 

•** 

ox> 

c 

U     CO 

c  -o 

^  eg    C  _r 

^N    C      O    ^ 

o 

CO 

Increased  storage, 
Total  construction 
Total  balance, 

CO 

o 

ON 

cf  cT 

•       •        • 

ISTICS. 

c 
.2 

eu 
CL 

O 

CO     CU 

=  .£ 
£  E 

rt    0 

Interest  on  b 
Sinking  Fun 

i5 

O 

c 
.2 

'53 

c 
a; 

fa 

3 

o 
H 

0 

H 
U 

h 

H       ' 

, 

. 

o 

<       1 

£ 

< 

d 

tibl 

4 

ffi«4 

55 

u 
o 

H 

H       1 
C/3 

< 

UQfa 

SB 

^* 

•     .     •  *J 

c 

CU 

1 

ON 

t>» 

VO 

~    t^.00 

VO 

w" 

„r  w 

j 

-d" 

n 

t^. 

^-n  q 

t^ 

U 

CU 

<    ' 

d 

to 

iA\ 

vd  in  ^5- 

in 

z 

•      •    <S     cU 

NH               l 

on 

«H- 

to 

co  ^  in 

CO 

< 

^    O-i 

U 

« 

qs 

N 

VO^   CNVO^ 

N 

hJ 

*-      Tt- 

25       1 

1 

cf 

oo" 

J" 

n  oo"  ON 

^T 

< 

pa 

CU           C5      „ 

< 

c* 

CO 

VO 

-    CO 

VO 

_2        "D    to 

N 

N 

-t- 

N     N 

1    ^h 

k 

"C          C    « 

Z, 

w- 

</3- 

^ 

o 

<fr 

<fr 

o 

fa      ! 

t^t^ 

z 

*i  ii  tij   -S 

co    «    .     C 

vd 

ON 

o 

£-G  ojd— 

in  x>» 

H 

So 

o 

U     4J      C    im 

I 

I 

O   in 
in  t>» 

S  «2  ° 

>  -£    C    eu 

On 

-O  ••-    *-» 

I       «A 

^ 

0- 

Net  cost  of 
Bonded  de1 
Value  of  S 
Average  ra 

i  S 

>  « 
i 

.2 

>1 

CU    O 

V    c3 

u 

"eu 

CO* 

c 

to 

consumers, 

ue, 

urces, 

CA 

5 

CS 

CU    E 

o 

CU 

•* 

v      (A     O 

.2 

1-1  ■*-» 
X 

/-*s  cu 
CU 

CO 

"3 

CO 

4J 

p   .*     CO 

OT3    u 

OfaOte 

1 

i 
i 
I 

i 

O 

s 

2 
fa 

go 

eu    ^ 

~fa 

■4-» 

*CU 

eu 

.2      ^ 

H  1 

CU    J-- 

faS 

Total  fr 
om  bon 
rom  oth< 

*o 

i 
I 

*0 

S 

<5CQ 

.  fc,  fa 

H 

i 

>W' 

$ 

js 

Z 

PUBLIC  WATER  BOARD  REPORT.  43 


STATISTICS  OF  CONSUMPTION  OF  WATER. 


1.  Estimated  population  at  date, 

2.  Estimated  population  on  lines  of  pipe, 

3.  Estimated  population  supplied, 

4.  Total  consumption  for  the  year  (gallons), 

5.  Passed  through  meters  (gallons), 

6.  Percentage  of  consumption  metered, 

7.  Average  daily  consumption  in  gallons, 

8.  Gallons  per  day  to  each  inhabitant, 

9.  Gallons  per  day  to  each  consumer, 

10.  Gallons  per  day  to  each  tap, 

11.  Cost  of  supplying  water,  per  million  gallons, 

figured  on  total  maintenance  (item  CC), 

12.  Total  cost  of  supplying  water,  per  million  gal- 

lons, figured  on  total  maintenance  -|-  inter- 
est on  bonds, 


81,000 

80,000 

80,000 

1375,197,646 

490,000,000 

25  per  cent. 

5.i37»527 

63-43 

64.22 

365 
$48.00 

$100.00 


STATISTICS   RELATING   TO   DISTRIBUTION 
SYSTEM. 

MAINS. 

i.  Kind  of  pipe, 

Cement-lined,  and  cast-iron. 

2.  Sizes, 

From  36  to  4  inch. 

3.  Extended  during  year  (feet), 

795 


None. 

*35 

$136.00 

1.61 
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4.  Discontinued  during  year  (feet), 

5.  Total  now  in  use  (miles), 

6.  Cost  of  repairs  per  mile, 

7.  Number  of  leaks  per  mile, 

8.  Length  of  pipes  less  than  4   inches   diameter 

(miles), 

9.  Number  of  hydrants  added  during  year  (pub- 

lic and  private), 

10.  Number   of    hydrants    (public   and   private), 

now  in  use, 

11.  Number  of  stop  gates  added  during  year, 

12.  Number  of  stop  gates  now  in  use, 

13.  Number  of  stop  gates  smaller  than  4-inch, 

14.  Number  of  blow-offs, 

15.  Range  of  pressure  on  mains  (pounds), 

SERVICES. 

16.  Kind  of  pipe, 

Cement-lined  and  lead-lined 

17.  Sizes  (inches), 


9^5 


1,002 


66 
40  to  60 


18.  Extended  (feet), 

19.  Discontinued   (feet), 

20.  Total  now  in  use  (miles), 

21.  Number  of  service  taps  added  during  year, 

22.  Number  now  in  use, 

23.  Average  length  of  service  (feet), 

24.  Average  cost  of  service  for  the  year, 

25.  Number  of  meters  added, 


4  to  4 

11,609 

418 

100 

*3* 
12,998 

40 

$18.00 

265 
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26.  Number  now  in  use, 

27.  Percentage  of  services  metered, 


28.  Percentage   of   receipts   from    metered   water 

(B  +  C), 

29.  Number  of  motors  and  elevators  added, 

30.  Number  now  in  use, 


3.533 
25  per  cent. 


23  per  cent. 


WUM^^ 


^^■i 


PD.  JAN  16  we 
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